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ABSTRAC1

Monte Carlo procedures designated as LITE-I and LITE-II were
developed to study the transport of lignt through the earth's atmo-
sphere under various environmental conditions. LITE-I treats mono-
chromatic light emitted from a point source, and LITE-I1 treats
monochromatic plane sources of iight. The codes have been written
in both ALGOL for the Burrough's B-5000 and FORIRAN II for other
computers. The codes are sufficiently flexible to treat multiple
scattering in an atmosphere in which air density and aerosol size
distribution vary independently and arbitrarily with altitude.
Provision for treating ground and cloud reflection with an albedo

method is also available in the codes.

The codes have been verified through comparisons with other
calculations of light transport in the atmosphere. Utilization
instructions, input data formats, sample problems, and the ALGOL
listings of the codes are given to aid those who wish to utilize

the codes.
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I. INTRODUCTION

The LITE-I and LITE-II codes were developed to study the transport
of light in a plane atmosphere under various environmental conditions.
LITE-] treats multiple scattering from a point source of light, and
LITE-II treats multiple scattering from a plane source of light. The
Monte Carlo methods utilized in the codes are described in detail in
Volume I of this report. The description includes the methods used
to describe an air-ground geometry, to treat Rayleigh and Mie scatter-

ing, and to treat ground and cloud reflection.

The LITE codes were written in both ALGOL for the B-5000 and
FORTRAN II for other computers. This volume of the report includes
the input data formats for the ALGOL versions of the codes. The input
data formats for the FORTRAN versions are different from taose in
ALGOL versions, only in that the format for flouating point numbers
have an E preceding the exponent, rather than an @ symbol. That is,
the number 217.8 would be written in floating form as 2.178@+02 for
the ALGOL versions of the code, and 2.178E+02 for the FORTRAN versions.
The order of the input data and field width specifications are he

same for both the FORTRAN and ALGOL versions.

This volume of the vreport should be considered as a utilization
document for the LITE-I and LITE-1I codes. Operator instructions for
running the LITE codes on the B-5000 computer and on the IBM 7090 are
contained in Section II. The input data formats for the ALGOL ver-
sions of the two codes are given in Section III. The input and out-
put of a sample problem run with each code, LITE-I and LITE-II, are
discussed in Section IV. 1In Section V, listings of the ALGOL language

instructions for the two LITE crdes are presented.




II. OPERATOR INSTRUCTIONS

The ALGOL versions of the LITE codes were designed to run on the
Burroughs B-5000 computer. The multi-processing feature of the B-5000
allows on-line read in and printout of data from one program while
computation is being performed with another program. Thus the LITE
codes may be read-in and printed-out on-line The Fort Mommouth
computing center plans to store the object program on tape and read
the program from tape to reduce the number of cards that have to be
loaded each time a program is run with one of the codes. The ALGOL
versions use no tape units other thén those that a facility normally

uses for input and output

The FORTRAN versions of the LITE codes are designed for off-line
read-in and printout. The FORTRAN II binary decks and the problem
decks are loaded on input tape 5 and the output is produced on output

tape 6. No scratch tapes are required for the program operation.

The running time for the LITE codes is highly dependent upon the
input data. In particular, the running time is dependent on the
fraction of the total collisions that are taken to be Rayieigh scatter-
ing events, on the average number of collisions followed per history,
and on the total number of histories followed. The multi-processing
feature of the B-5000 makes it difficult to predict the machine time
required to run a given problem unless the problem is the only one
being processed in the B-5000. The time required to run a LITE-I
problem on the B-5000 was checked for three separate runs of the
problem. The times required for each of the three runs were found

to be different, varying by a factor of three over the range of the




slowest to the fastest time. The average time per collislon 1s esti-

mated to be about .002 minutes for problems having five detector posi-

tions.
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II1 INPUT DATA FORMATS

The input data formats for LITE~I and LITE-II are identical even
though some of the input data used in LITE-I are not used in LITE-II.
The provisions for reading in these items are the same for both codes,
therefore, those input data not actually used in the LITE-II calcuala-
tions are indicated bty an asterick, and comments are made in the
following sections prescribing how these items should be treated when
prepeving input data for LITE-II. The unit used to define distances
(centineters, meters, feet, etc.) should be the same for all distances
described by the input data to the LITE codes. If the unit is meters,
then the intensities are in units of photons m_z/sourCe pioton for

LITE-1I and photons m_zlsource photon m_2 for LITE-I1.

The input for the LITE codes is divided intu ten groups. The
number in column 10 of the first card of each group designates the group

of input data that follows on that and succeeding cards.

3.1 Control Numbers

Table I contains control numberz in Group I that specify the amount
of input data requi.ed- Some of the control numbers appear again in
the other input groups. When this occurs, the two values input for the
same item must agree or the program will detect an error and terminate
the problem. The number of histories to be processed, NHMAX, may be
divided into sample sizes of NHMAX/NGROUP. The sample size must be less
than 500. The number of groups, NGROUP, intc which the histories are
divided, should be large enough to provide for an accurate calculation
of a standard deviation. Six bases are input for the random number

generator. This allows consecutive random numbers to be generated

chm o mreme e e c—
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TABLE |

GROUP 1 Imput Data (Con'rol Numbers)

Input
Card Format Item Definition Limit
1 110 LIBRAY Input group number =]
2 6110 NHMAX Number ot histories
NGROUP Number of deviation groups (The num-
ber of histories should be equally  NHMAX 500
divisible by NGROUP.) NGROUP -
NRMAX Number c¢f regions _100
NBMAX Number of boundaties 100
NCMAX Maximum collisions allowed per
history
NDMAX Number of receivers <10
3 6I10 NPA Number of print cosines _25
NPCOL Number of print collisions _24
NAOP Option for sampling source angles
= -1, isotropic distribution, no
biasing
= 0, biased sampling from 1sotropic
distribution
= 1, anisotropic distiibution
NAG Number of cosines for defining
source angular distribution =37
NRFLB Number ot reflection boundaries =
NMAT Number or regions having difterent
Mie ophase functions 210
4 6I16  NSCREG Number of source region
MAXR Maximum number of reflections allowed
IBASE Base for random number generator
IBAS1 Base for random number generator
IBAS2? Base for random number generator

T S e e ot Pz e . ey - T —_ =




TABLE [ (con't)

Input
Card Formatl Item Definiticn Limit
4 6110 IBAS3 Base for random number generator
5 2110 IBAS4 Base for random number generator
IBASS Base for random number generator
TABLE 1I
Group 2 Input Data
Input
Card Format Item Definition Limit
1 I10 LIBRAY Input group numter =2
2 6R10.4 HS Source height
DLCN Large distance for boundary dis-
tance calculation
DELTA Small distance for stepping off
boundary
SMVAL Small value for testing cosine
angle with zero
WCO Weight cut-off parameter
ELIM Maximum number of errors to be
allowed
3 R10.4 DMIN Minimum distance from collision

to receiver point

e ot — o ——




using a different base Generating random numbers in this manner
insures the independence between -onsecutive randowm numbers and de-
creases the possibility of producing i1dentical histories when a random

number generator recycles
3.2 Constants

Table IL contains constants in Input Group 2 that are used by the
code. Since the values fo be assigned these constants depeund on the
individual problem, they are included as input rather than being tixed
within the code. For economy, the distance, DLONG, should be greater
than the maximum possibie distance within an inside region. The dis-~
tance, DELTA, should be a small value, but large enough to change the
maximum possible distance within an inside region in the fifth or sixth
significant digit when added to that distance- ELIM is an input 1tem
that will prevent those errors that occur with a very small probability
from terminating the problem When fewer than ELIM errors occur, those
errors will be listed with the output, but only those histories con-
taining the errors will be terminated. The results for all other his-

tories will be saved and printed as <utput.

3.3 Source Angular Distribution

Input Group 3 data which are used to describe the source angalar
distributions are given in Table IIl. All angular distributions are
considered to symmetrical about the vertical, H, axis The source
angular distribution is assumed to be detined with a cumulative distri-
bution expressed in terms of the cosine ot the angle measured from

the positive H axis. Provisions for sampling from a biased distribution

O e e g e e - DR —y -




TABLE III. GROUP 3 Input Data (Source Angular Distribution)

Input
Card Format Item Definition Limit
1 3110 LIBRAY Input group number =3
NAOP Option for sampling source
angles (See Table I)
NAG Number of cosines for defining
source angular distribution - 537
2 6R10.4 CANG(J) Cosine values at which the cumula- J=1, NAG
continues tive source angular probabilities
on follow- are given (cosines in descending
ing cards order)
Follows 6R10.4 PAG(.) Cumulative probabilities defining J=1, NAG
last card source angular distribution (first
containing value must be zero, probabilities
CANG(J) in ascending order)
Follows 6R10.4 WAG(J)* Weight parameter for biased sampl- J=1, NAG
last card ing from anisotropic distribution
containing (omit unless NAOP:=l)
PAG(.J)

* WAG(J) is the weight
the source at angles
WAG(l) is arbitrary,

G —— o e e —

that will be assigned to particles emitted from
with cosines between CANG(J-1) and CANG(J). Thus
since it will never be used by the code.




P s St M. - e a -g. — < sy 7 r——

are alsc included to improve the sampling in the direcrions toward
the receiver positions. 1I: the o:igina: angular distributicn 1s
isotropic, then the program adjusts the light particle weight auto-
matically, but if the orig:n 1 distribution 1s anisotropic, then the

weight adjustment parameters, WAG, must be input.

3.4 Reflection Distribution

Table IV lists Input Group 4 data whach are used in describing

the reflection of light from a ground or cloud surface 1f the problem

contains no reflection surfaces, this group of data may be omitted

A listing of Input Group % data is required for each reflection sur-
face. The reflecticn surfaces are limited te 5 for any one problem
and the boundary number assigned to any reflection surface must be
less than or equal to 5. Reflection is limited to plane surfaces
The angular distribution of the reflected light must be expressed in
terms of the ccsine of the angle measured from the normal to the re-
flection surface and 1s assumed azimuthally symmetric. If the re-
flection distribution is isotropic in the upper or lower hemispheres,
then the reflection angle disctribution tables should be omitted It
the reflection distriturion is anisotropic, then both the reflecrion

distribution and the cumulative distributicn must be input.

e
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TABLE 1V.

GROUP 4 Input Data (Reflection Distributions)

Input

Card Format Item

Definition

1 5I10 LIBRA7Y

NRB

JREFLT (NRB}

NRFANG (NRB)

NRFCOS (NRB)

2 R10.4 ALBEDO(NRB)

3 6R10.4 *RFANG(NRB,J)
continues
on follow-
ing cards
Follows 6R10.4
last card

of RFANG's

*POR(NRB, J)

Follows
last card
of POR's

RFLCGS (NRB,J)

Input group number =4
Number of retlection boundary <5

Reflection Option

1, reflection 1isotropic ia
upper hemisphere

2, anisotropi: in upper
hemisphere

3, isotropic in lower
hemisphere

4, anisotropic in lower
hemisphere

Number of points used to de-
fine reflection distribution
at boundary NRB <37

Number of cosines defining
cumulative retlection distri-
bution at boundary NRB <50

Reflecction Albedo

Cosines of angles used to de-
fine reflection distribution

(omit if JREFLT(NRB)=1 or 3,

descending order)

J=1,
NRFANG (NRB)

Probability of reflecting
per unit solid angle into an
angle whese cosine is RFANG
(NRB,J) (Omit if JREFLT(NRB)
=1 or 3)

J=1,
NRFANG(NRB)

Cosine values of reflection
angle corresponding to the
cumulative reflection distri-
bution for values of J/NRFCOS
(NRB) - Input the values of
RFLCOS in descending order.
First cosine is input for
probability = 1/NRFCOS(NRB).
(Omit 1if JREFLT = 1 or 3).

\.]'=1,
NRFCOS (NRB)

* These values are not used in LITE-Il; however, if JRFLT(NRB) equals 2
or 4, some arbitrary values must be input tor these values, since the
instructions for reading in these items have not been removed from

LITE=T]:
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3.5 Printout Control

Input Group 5 data, which describes the upper bounds of the prin=
angle groups and the print collisicn numbers, are shown in Table V.
The upper bounds of the print angles are given in terms of the -osine
of the angles between ihe saurce-receiver axis and the direction of
the scattered light at rhe receiver position for LITE-I and in terms
of the cosine of the angle between the particle's direction and the
normal to the receiver plane for LITE-II. The print collision num-
bers are the orders of scattering for which scattered light intensi-
ties are to be listed. The light intensity from all orders of scat-
tering greater than the previous collision number up to and inzluding

the given collision number is listed opposite each print collision

number.
TABLE V. Group 5 Input Data (Printout Control)
Input o
Card Format Item Definition Limit
1 3110 L1BRAY Input group number =5
NPCOL Number of print collisions 224
NPA Number of print cosines 25
2 6110 INCOL(J) Print coilision numbers J=1, NPCOL
continues (in ascending order)
on follow-
ing cards
Follows 6R10.4 CIPA(J) Print cosines (descending J=1, NPa
last card order)

of INCOL's




3.6 Detector Locations

Input Group 6 data, which describe the detector locations, are
listed in Table VI. 1In tracing histories with LITE-I, only the
height and radius of each collision point are preserved to identify
the location of the collisions.- The azimuthal angle between a plane
containing the source and collision points and a plane containing
the source and detectcr points is selected at random from a uniform
distribution between 0 and 2n, To improve the statistics, several
azimuthal angles may be selected for a given detector radius and an
estimate made of the light intensit, scattered to the detector for
each azimuthal angle so determined. The intensities at detector
points defined by each of these azimuthal angles are averaged to
obtain the intensities at a single detector point. The input item
NPHID(J) specifies the number of azimuthal positions that will be
selected for the jth detector point. In LITE-II only the heights
of the collision points are recorded, thus the values input for
RD(I) and NPHID(I) are not used in the scattering calculation and

may be left blank.

In LITE-I, DBSS(J) is the light intensity per unit source
strength emitted per unit solid angle in a direction toward a point
located on the jth detector ring. LITE-I calculates the direct beam
intensity for the jth detector ring with the expression,

2
DBI = DBSS(J)e RHOT/T

where RHOT is the number of optical path lengths between the
source and the jth detector point, and
T is the distance from the source point to the jth

detector point.




TABLE VI. Group 6 Input Data (Detectc: Locatiouns)

Input
Card Format Ttem Definition Limit
] 21190 LIBRAY [nput . p number +h
NDMAX Numbe: / detector rings =10
2 2R10. 4,
I10,R10.4 HD (1) Height of lst detector ring
*RD(1) Radius of lst detector ring
*NPHID:1) Number of detector points on lst ring
*DBSS(1) Direct beam source strength for lst
detector
3 2R10.4,
I10,R10.4 HD(2) Height ¢of 2nd detector ring
*RD(2) Radius of 2nd detector ring
*NPHID(2) Number of detector points for
2nd ring
DBSS(2) Direct beam source strength tor

2ud detector

A card similar to 2

and 3 is required for each detector ring

Last 2R10. 4,
card I10,R10.4  HD(NDMAX)
of

group *RD (NDMAX)
6
*NPHID
(NDMAX)
*DBSS
(NDMAX)

Height of last detector ring
Radius of last detector cing

Number of detector points cn last
ring

Direct beam source strength tor Jlust
detector ring

* The NPHID(J) values are not used by LITE-[I, and the RD(J) and
DBSS(J) values should be input fcr LITE-11 as discussed 1n Section 3 6
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The equation used for direct-beam calculations in both LITE-I
and LITE-II are identical, therefore, the direct-beam calculation
is only applicable to plane parallel sources in LITE-I1. For a
plane parallel source, the values input for RD{J) should be given
by the expression

RD(J) = (HD(J)—HS)/coseo
where HD(J) is thc height of the Jth receiver plane,
HS is the height of the source, and
coseo is the cosine of the angle at which the source is inci-

dent upon the slab.

In addition, DBSS(J) should be input as the product of the
number of particles emitted per unit area from the source plane
times the secant of the source angle times the slant thickness

2
squared, T , between the source and receiver plane.

3.7 Geometry Description

Input Group 7 data listed in Table VII provides for the geo-
metry description. An air-ground geometry is defined with region
boundaries composed of horizontal planes and right circular vertical
cylinders in LITE-I and by horizontal planes in LITE-1I. The planes
are identified as boundary type 1 and the cylinders as boundary type
2. For boundary type 1, COEE is the H intercept of the plane, and
for boundary type 2, COEE is the radius of the cylindr..cal surface.
All reflection surfaces must be assigned boundary numbers less than
or equal to 5. A negative sign preceding the boundary number,
NBOUND, derotes a reflection boundary. Regions are defined by the

signed boundary numbers encompassing the region. In reference :o
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TABLE VII Group 7 lnput Datu (Geometry Desc:iption)

Input
Card Format Item Detinition Limit
L 3110 LIBRAY Input group number =]
NBMAX Number ot boundar.es -100
NRMAX Number of regions _100
2 2110
R10 4 *NBOUND(1) Position of boundary ! in boundary table
ITYPE(1Y  Type o1 boundary 1, ITYPE(l) = 1, H piane
ITYPE(Ll) = 2, cylinder
COEE(1) Coefficient of bounduary 1

A card similar to card 2 1s -equired tor each boundary.

Follows 3I5, #NREG(1)
last R5.2,
boundary 8I5 NB(1)

card
MAT (1)

EMP(1)

IB(1,1)

MPR(1,1)

TB (s 2)

HMER(L 520

[Bi( 14,39

MPR(1,3)

IB(1,4)

MPR(1,4)

Position ot region 1 1in region table
Number of boundaries encompassing region i
Phase function number for region 1
Impcrtance number for region 1

First b-uandary, bounding region 1 (sign on
IE designates 1inner or outer boundary with

respect to regicon 1)

Most probable regiun of entry across firsr
boundary of vregicn 1

Second buundary bounding region 1 with
appropriate sign

Mosr probable regiun of entry across
second boundary of region 1

Third bcundary bounding region 1 with
appropriate sign

Most probable region of entry across
third boundary of region 1

Fourth boundary bounding region 1 with
appropriate sign

Most probable region of entry across
fourth boundary ot region 1

A card similar to the preceding card is required for each region in-

cluding outside regions.

* Boundaries and regicns are assigned numbers sequentially in the ocrder
they are listed in the input. The values NBOUND(.) and NREG(.) there-~
fore should both begin with 1 for the ficsr boundary or region listed
and increase sequentially for the remaining boundaries or regions

N g - . oy —mool ™
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planes, the minus sign denotes a '"lower" plane, and the plus sign
denotes an "upper'" plane. In reference to a cylindrical surface, the
minus sign denotes an "inmer" surface, and the plus sign denotes an
"outer" surface. All space must be identified including outside re-
gions which are not completelv encompassed by boundaries. The most
probable regions of entry, MPR, are given to speed up the region
search process. When there are two or more possible regions of entry
dcross a given boundary, the region with the smallest region number

should be given as the most probable region of entry.

The region importance number, EMP, is given to reduce the sampl-
ing in regions of minor importance. A particle when crossing from
one r2gion to a region of more impcrtance will not be affected by
the region importance numbers. However, when a particle crosses from
a region to a reg10a of less importance, a random number will be
generated and the history terminated if the ratio or the importance
numbers (EMP for region entered/EMP for region exited) is less than
the random number. 1f the ratio of the impcertance numbers is greater
than the random number, then the particle weight is multiplied by the

reciprocal of the ratio and tracing ot the history is continued.

3.8 Mie Scattering Data

The Input Group 8 data listed in Table VIil detines the Mie
scattering phase functions to be used in the air-ground geometry.
The data shown in Table VII1 for Input Group 8 must be repeated for
each phase functicen to be defined. Up to 10 phase fun:tions may be
defined in any one problem. MAT is the number assigned to the phase

function defined by the data in Input Group 8. This number is used
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TABLE VIII  Group 8 Input Data (Mie Scattering Data)
Input o
Card Format Item Definition Lim:t
il 2110 LIBRAY Input group number =8
MAT Mie scattering phase function
number for the foliowing data -10
2 2110 NDFCOS  Number of cosines for which the Mie
10X,R10.4 (MAD scattering phase functien are given -50
NPHANG  Number of cosines used to describe the
(MAT? cumuiative angular distributious for
Mie scattering 250
RAYLEE (MAT) = 1, Rayleigh scattering only
= 0, Both Rayleigh and Mie Scattering
Tz |
3 6R10 4 *DIFCOS Cosine values at which Mie scattering o L 3
) . NDFCOS
(MAT,J) phase tunctions are listed (descending (MAT)
order) Omit if RAYLEE =1 )
Follows  6R10.4 *PDCOS Values of the phase function at the de- J=1,
last (MAT,J) signated cosines Omit if RAYLEE = 1 NDFCOS
DIFCOS NDFCOS values. (MAT:
card
Follows 6R10.4 PHANG Cosines at equal probability intervals  J=1,
last (MAT, J) describing cumulative phase functicn NPHANG
PDCOS Omit 1f RAYLEE = 1 (descending ordet) (MAT)
card PHANC HAT (15 = 1, NTHANG(MAT)

* The values input for DIFCOS(MAT,:) and PDCOS(MAT,J) are not used by

LITE-II.
items 1if RAYLEE(MAT) 1is less than 1

these values were nct remcved from LITE-Ii.)

ST T aer T W

However, at least cne value must be input for each of these
(The provisions for reading 1in
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to designate the phase function for each nf the regions defined by

the Input Group 7 data.

Special routines have been incorporated into the code for treat-
ing Rayleigh scattering, therefore, 1t is only necessary to input the
Mie scattering phase functions. If only Rayleigh scattering is fo be
considered (RAYLEE = 1.0), then Input Group 8 data defining DIFCOS(MAT,J),
PDCOS (MAT,J), and PHANG(MAT,J) may be omitted. When Mie scattering
is treated, both the phase function and the cumulative Mie scattering

angular distribution must be input.




3.9 Cross Secticn Input Data

Input Group 9 data give the number of mean-free-path lengths to
ground level, the ratio of the scattering-to-total cross section,
and the ratio of Rayleigh tc scattering cross section as of function
of altitude. The scattering cross section is taken to be the sum of
the Mie and Rayleigh scattering cross sections. The difference
between the extinction coefticient (total cross section) and the

scattering cross section 1s defined as the absorption cross section.

The number of mean-free-path lengths, TAU, from the ground level

to height HV is defined by the equation

HV
TAU [ %..(h)dh
g

where ET(h) is the extinction coefficient as a function of the alti~-

tude h.

TABLE IX. Input wroup 9 (Cross Secticn Input Data)

Input
Card Format Item Definition Limit
1 2110 LIBRAY Input group number =g
NOH Number cof altitudes at which the
parth lengths trcm zero to iV are
listed _100
2% 4R10.4 HV(J)* Altitude for which cross secticn
through data is to be listed J=1,NoH

NOH+1
TAU.J) Number of path lengths from zero
to HV(J) J=1,NOH

SCATR(J) Ratio of scattering-to-total cross
section for altitude HV(J) J=1,NOH

RAYR(J) Ratio of Rayleigh-to-scattering
cross section for altitude HV(J) J=1,NOH

* Card 2 contains the four items HV(J), TAU(J), SCATR(J), and RAYR(J) for
J=1, the same four items for J=2 are on the next cards, and etc.




3.10 Data Print and Check Options

Data for Input Group 10 as given in Table X are contained on a
single card. This card gives the problem number and data print and
check options. The problem number is printed on output te identify
the output data. IDUMP is a print option that allows the printout
of intermediate values calculated during the generation ot each his~
tory. This option is included to aid in checkout  The quantity of
printout prroduced when IDUMP is non-zero makes it inadvisable to
print the intermediate data if more than ten histories are being

processed.

ICHECK is an option that provides for several checks on the
input data. The input cumulative probability tables are checked
for ascending order, and several of the cosine tables are checked
for descending order. 1In addition, various input values are checked
to insure that storage locations reserved for dimensioned variables
are not exceeded. Cards within the input data groups 1 through 9
must be arranged in the order specified in Tables 1 through IX,
but it is not necessary tc order the groups. The cards for Input
Group 10 must be loaded after the cards for all other input groups

have been loaded.

3.11 Loading Instructions

The LITE codes are designed to process several problems during
any one computer run. The input data for a second problem may be
loaded directly behind the input data for Input Group 10 for the
previous problem. Furthermore, if any of the input data groups 1
through 9 are identical for two consecutive problems, that input
data group may be omitted in the seccad problem. Each individual

problem must contain a card for Lnput Croup 10.

g - o~




TABLE X. Group 10 Input Daca (Data Print and Check Options;

Input
Card Format Ttem Definition Limit
1 4110 LIBRAY Input group number =10
NPROB Problem number
IDUMF Option for intermediate printout
= 0, no intermediate printout
= 1, gives i1ntermediate prir. out
ICHECK Option for checking input data

= 0, no check on input data
1, check input data




1V, SAMPLE PROBLEMS

The sample problems given in this section for both LITE-: and
LITE-1I were designed to calculate the angular distribution ot the

scattered radiation emerging from a Rayleigh atmosphere.

4.1 LITE-I Sample Problem

In order to compute the transmitted intensity through a 0.5
mean-free-path thick Rayleigh atmosphere with a ground albedo of
0.8, the point receivers in the LITE-1 problem were placed just
slightly above the ground surface at distances 050, 150, 300 and 500
units from the vertical axis through the source point. The units
se:lected are arbitrary units, since the atmospheric thickness 1s
measured in terms of oprical thicknesses (mean-free-po:h). The
Rayleigh atmosphere was described as being 301 units thick with a
cross sectior varying exponentially acrording to the expression,

5(h) = 0 00625¢ 0+ 01250

where h is the altitude in the arbitrary units. Thus the point re-
ceivers were located at 0, 0 3125, 0 9375, 1.875 and 3 125 mean-

free-paths from the vertical axis through the source point

Table XI lists the input data f-r the LITE-I sample problem.
One thousand (1000) histories were processed in ten groups of 100
histories each A maximum of 20 collisicns and 10 retlecticons were
allowed for each history. The source angular distribution was con-
fined to a single angle normal to the upper surface of the atmosphere.
The angular distribution of the reflected photon current was input as
a cosine distribution to ccntorm to Lambert's law of reflection The

atmosphere was described with three regions separated by two parallel




2
2
26193

LITE-1 CODE SAMPLE PROBLEM

20
1
34521

3.000360? 5.0003803 1.00Ga3-03 1.0008-02 1.0003-05

TABLE XI.
\
1200 10 3
20 20 -1
? 10 39451
36747 87321
?
1.0003&00
2 -1 2
-1.0003600-1.0004600
0.000a500 1.0003600
4 1 2
8.000a3-01

1.00038600 0.0003L00
3.1823%00 0.000a3&00

20

9.7463-01 9.4873-01 9.2203-01 8.9443-0]1 8.6603-01
8.0633-0T 7.7463-01 7.4163-01 7.0713-01 6.7093-01
5.9153-01 5.4783-01 5.0003-01 4.472a3-01 3.8733-01

2.2358-01 0.000a8&00

5 20
1 2
. 8
13 14
19 20

4
10
16

5
11
17

9.0003-0% 8.0008-01 7.0003-01 6.0003-01 5.0003-01
3.000a-01 2.0008-01 1.0203-01 0.0003&£00-1.0008-01-2.0003-01
-3.000a-01-4.000a3-01-5.000a--01-6.0003-01-7.0003-01-8.0008-01

-9.000a-01-1.000a8800
6 5
1.0003-01 C.000a600
1.0003-01 5.000a3601
1.0003-01 1.500a&02
1.C00a8-0Y 3.0003602
1.0003-01 5.000a8602
7 2
-1 1
2 1
1 1 0.00
? 1 1.00
1 1 0.00
! 1

W N e

2

2

2

2

2

3
0.0008600
3.0108602
1 2

-1 1
-2 2

9.000a3804
9.250aL04
1.1253805
1.8003505
3.400a8L05

INPUT DATA

5
1
36714

1.0003801

8.366a-01
6.3253-01
3. 1628-01

6
12
18

4.0008-01

160001
160002
160003
160004
1560005
160006
160007
160008
160009
160010
160011
160012
160013
160014
160015
160016
160017
160018
160019
160020
160021
160022
160023
160024
160025
160026
160027
160028
160029
160030
160031
160032
160033
160034
160035
160036
160037
160038
160039
160040
160041

LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE




n

9
t.00a3¢80N
5.008&60M
10.0Ca600
15.00a600
20.00a8¢e0"
30.003L0"M
35.00a8&0N
40.00aa0n
50.00a3&0N
60.00ae0m
70.008¢€00
80.00a8&0N
90.0Ca&0"
10.003601
12.508801
15.004601
17.508¢601
20.003601
22.50a601
25.008¢€01
271.503601
30.003£01

50.00a38601
1n

0

23
0.000#£E00
3.000a3-02
5.8408-02
8.0003-02
1.090a-01
1.5508~01
1.753a8-01
1.9603-01
2.300a8-01
2.6503-01
2-9503'01
3.200a-01
3.350a-01
3.5503-01
3.9253-01
4.1904-01
4.4103-01
4.580a-01
4.700a3-01
‘0.7‘003-01
4.8003-01
4.8503-01
5.000a-01
1600

1.000a&00
1.00038&00
1.000a&00
1.000a&00
1.0008600
1.0008£600
1.0008&00
1.0003¢&00
1.0003&00
1.0003600
1.0008&600
1.0008600
1.000a&00
1.0003&00
1.0009&00
1.0003600
1.000a&00
1.0008&00
1.000a8600
1.0008600
1.0002600
1.0008400
1.0003&00

0

TABLE XI.
1.0008600

1.000a600
1.0008600
1.000a8£00
1.000a&00
1.000a&00
1.000a&00
1.0008&£00
1.0003&00
1.000a¢&00
1.0003800
1.000a8¢800
1.0003&00
1.000a3£E00
1.000a3800
1.0009€00
1.000a3¢00
1.0008800
1.0003&00
1.0003600
1.0008600
1.000a&00
1.0003600
1.0003£00

0

160042
160043
160044
160045
160046
160047
160048
160049
160050
160051
160052
160053
160054
160055
160056
160057
160058
168059
160060
160061
160062
160063
160064
160065
160065
160067

LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITE
LITe
LITE
LITE




p:anes 301 units apart. The upper and leower regions we:re given an
importance number of zeto, so that pdrticles entering thuse regicns
would be terminated. The source was located at a height oi 300

units above the grcund

The output for the LIIE-I problem is !:sted 1n Table X1l  Tne
first ten pages of Table XII list the scattered intensity as a func-
tion ot zcllision number for eacn of the receiver points and each ot
the ten history groups. The elevench page of Table XiI coentains
averages of the scattered i1ntensities over the ten history groups
The twelfth page cf Table XIl gives the deviations of the group in-

tensities about the average intensities over all the groups.

On the thirteenth page of Table XI1, the history terminaricn
counters give the number of hiztories terminated after exceed:ng the
maximum number of collisions allowed, by escaping the atmosphz:e, and
by the particle weight dropping below the input weight cutoff value.
The thousand histories pcroduced 11,901 zollisions which 1s an average
of 11.901 :ollisions per history In pages 14 through 23 of Table
XI1, the angulac distripution of the scattered intensities are giveun
as a function of the order of reflection for each receiver puint
The cosine values listed on these pages are the cosines of the anyg:e
measured from rhe scur_.e-receiver axls for each of the receiver pos:-
tions Page 24 of Table XI1 chows the scattered intensities as a
function of the regicp of scatter Page 2% ot Table X1li gives the
reflected intensity at each of the receivers, and the last page ot
Table XII gives the direct intensity at each of the receivers The

units of the 1intensities compited for the LITE-I sample problem are

(Text continues on page 52.)
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photons/unit area per source photon where t e unit area is in the
arbitrary units used to define the thic«ness or the ~tmosphere. If
one assumes that the thickness of the atmosphere 1s 30 KM, chen
multiplication of the intensities given in Table X1I by 10_8 would
result in intensitie: that have units of photons c:m.2 per source

photon.

In order to compare the results ot this sample problem with
transmission data for a normal incident bryad beam sovice, the re-
flected intensity at each recelver should be subtracted from the
total scattered intensity, since the total scattered intensity in-
cludes the intensity reflected from the ground surface. The differ-
ences should then be plotted as a function of the radial positicn
of the receivers and fthis radial distribution integrated over the
plane containing the detector points to give the transmitted in-

tensity for radiation incident normal to the atmosphere.

4,2 LITE-II Sample Problem

The LITE-II sample problem was designed to calculate the
angular distributions of the scattered 1intensities at several depths
in a Rayleigh atmosphere of 0.5 mean-free-path in thickness and with
a ground albedo of 0.8, dae to a plane source incident at 80 = cos—10.6.
Table XIII shows the input data fci the LITE-1I1 problem. A total of
2000 histories were divided into ten grcups of 200 histories each.
A maximum of 20 collisions were allowed for each history. The atmo-
sphere and ground reflection distribution is defined in the same

manner as in the sample problem for LITE-I.

R > - —
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Four receiver planes were placed within the atmosphere at alti-
tudes of 0.1, 100, 200 and 299 units above ground level The lower
receiver plane is sufficiently close te the lower surtace of the at-
mosphere 0 record the scattered intensity transmztted through the
atmosphere. The upper plane is sufficiently close to the upper sur-
face to record radiation emerging from the top of the atmosphere
The output for the LITE-II sample problem shown in Table X1V 1s in

the same format as that previously shown for the LITE-I sample problem.

To obtain the transmitted intensity from the data printed for
the first receiver, only those intensities listed for those cosine
intervals with lower bounds ranging from -0.1 to -1.0 should be con-
sidered. T1ie intensities given for those cosine intervals with lower
bounds ranging from 0.9 to O O are mainly comnprised of the intensity
reflected from the ground surface and would not be transmitted through
the lower surface of the atmosphere. The intensities given in Table
XIII for the last receiver position that fall in cosine intervals
with lower bounds between 0.9 to 0.0 are the intensities emerging
from the top surface of the atmosphere. The units of the LITE-II
computed intensities are photons/unit area per source photon/unit

area, where the unit area is parallei to the top of the atmosphe:re.
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V. PROGRAM DESCRIPTION

Each of the LITE codes are divided into several subroutines which

are designated as procedures in the ALGOL language. The ALGOL pro-

grams are compiled each time they are loaded on the computer and no

object decks are produced. The ALGOL language requires that any pro-

cedure called by another procedure must be loaded before the calling

procedure.

For this reason the procedures used in the LITE-1 and

LITE-II codes are listed in the following sections in reverse order

with respect to the order they are actually used on the machine. The

following is a listing of the procedures used in the LITE codes and

a one sentence description of each prccedure.

Procedures Used in the LITE-I and LITE-11 Codes

Procedure Purpose

MAIN Reads in the input data

SRMAIN+ Controls the flow of the problem on the machine

SRCHECK Checks input data

SRDBEAM Calculates direct intensities

SRSCTANG Calculates scattering aul directicn after collision

SRREFLCT Calculates new direction after a retlection

SRINITIAL Initializes parameters used in accumulating the
scattered intensities

SRPATHL Generates random path lengths between collisions

SRANGLE Selects source angles from input distribution

SRAVRAGE Calculates and prints average scattered intensities

as a function of ccllision number and receiver posi-
tion over each deviation group
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Procedure Purpuse

SRANSWER Calculates and prints the average scattered intensities
as a function of receiver position, receiver angle,
and order of reflection over all histories

+

SRDETECT Calculates scattered intensities at receiver points

from each collision point
*

SRDIFSCA Calculates the probability of a photon scattering
into a direction so as to be headed toward the re-
ceiver from each collision point and reflection su:face

SRDSTBD Calculates the distance along particles direction to
boundary of region containing collision

SRSEARCH Locates region containing the particles position
coordinates for each collision

SRRANDA Generates random numbers used in the sampling pro-

cesses

* This procedure is used only in LITE-I
+ These procedures are different for each code. All other procedures
are the same in both codes

The ALGOL listing of LITE-I is given in Section 5.1 and the ALGOL
listing of LITE-II is given in Section 5.2. Card numbers 1000 - 18000
of the ALGOL language version of both codes contain control cards for
operation of the codes on the Burroughs B-5000 computer. Cards 19000 -
116000 of both codes contain lists of the subscripted real and integral
variables that are common to all of the procedures included in the LITE

codes. Cards 117000 through 129000 contain function subprograms

furnished by the B-5000 monitor system
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5.1 ALGOL LISTING FOR THE LITE-I CODE

BEGIN FILE OUY PRINT | C2,15)JINTEGER XRAZQsVVUWUSFZOVCoLKNJASOK 1000
VOKsQRANTISLJLOUSGCPOVI INTEGER ARRAY 2IKLA,QONCCLCOB12)JFORMAT HHFRKC®TIME 2000
ON  "s18,X96,12,X1,A3," 1965%),CHAUBCNTIME OFF "s145X30,"PRCC, TIME s*%, 3000
110" SECS™»X20,"1/0 TIME =",110," SECS®)S0EFINE BLZAT=LJLOUCF2ZOVE 01V 2 4000
1600053CPOVeF2NVC MO0 216000/360083FILL ZIKLACOINITH 0,31,594900120,15%1» soon
181,212,243,273,308,334,366)FILL ONCCLL®INITH 0»"JAN","FEB™, "MAR®, "APR", 6000
CHAY R JUNR» " JUL®» RAUG s "SEP,"OCT","NOV*, "DEC®SFZOVCeTIMEC1)JL KNJACTIMNE 7v00
{2)J0KVEKeTIMELI)SVVUNUSTIMECO) JORANT100XVVUNU,L30:6)410XVVUNULI616) 4V 8000
VUMUSCA286)IXRAZQ+LINHILE QRANI2ZIKLALXRAZQIDO XRAZQeXRAZQ+1JQRANICQRANI 9000
“ZIKLACXRAZO=1))BLZATINRITECPRINTIPAGE ) » HHFRK, 100%LJLOU+GCPOV,QRANT,QNCC 10000

LIXRAZQI)S 11000
BEGIN 12000
FILE CARO (2,10)) FILE IN DAT (2,10)) | 13000
FILE OUT PUNCHY 0(2,10)) 14000
FILE XXXXXX 2¢2,1%))3 15000
SWITCH FILE FILESWeXXXXXX) 16009
LABEL FINIS) 17000
BOOLEAN ARRAY SENSLLOt4), SENSNLOtA)) 18000
REAL ARRAY 19000
ABC(0120), 20000
SVIFLUXCLO82S, 08107, 21060
SVFLUX(0125,0125,0810), 22000
SvDIFCOSLO150,0810 ), 23000
SVPDCOS (0350,0110 ), 24000
SVPHANG (0150,0t10 ), 2%000
SVAFLUX (0325,0810 ), 26000

SVPOR (137,015 ) 27000
SVRFANG (0837,0t5 ), 28000
SVSAFLUXLO125,08 10), 29000
SYSQFLUX(0125,0810 ), 30030
SVFLUD 10150,0810 ), 31000

SVRFLCOSt0150,0810 ), 32000




SVA tos10
SVCANG (0137
SVEMP to:s0
SVFLUR (0110
SVCIPA (0125
SVFFLUX (0110
SVALREDOCO:S

SVCOEE (0150
SVOVFLUXCO0110
SVMD o0
SVPAG (o137

SVRAYLEELO0110
SVSANG (08500

SVSTFLUX[ 0110

1
1»
1»
1,
3
1
1
1
Yo
1s
1s
)
1s
1

SVNEIGHT[ 035001,

SVDEFLUXL 0110
SVPFANG [08150
SVNAG tos37
SVPRFLT (0150
SVRD o0
SVRFLUX (0110
SVSIGNDY( 010
SVSUMRKO[ 0150

SVCRATID [0%10] »

SVHV[0:100),

SVTAULO0:1001,»

SVSCATR[0:1001»

SVRAYR{0:10013,
SVTAUKHDIOt10]),
$vDpBSS (0110

INTEGER ARRAY
SVIB tota ,0150 ),

1,
1,
1»
1
1»
1
1»
1

1
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33000
34000
35000
36000
37000
38000
39000
40000
41000
42000
43000
44000
45000
46000
47000
48000
9000
50000
51000
52000
53000
54000
55000
56000
57000
58000
59000
60000
61000
62000
63000
64000




REAL

SVYMPR  tOt4 ,0850 3,
SVJREFLT(O:S )
SVNDFCOSCOt30 3,
SVNREG (0150 3,
SVINCOL tO0t2% 3,
SVMAT (0ts0 3,
SVNB (osso 1,
SVNPHANGLO210 ),
SVNRFANGLO!S ),
SVNRICO t0150 13,
SVITYPE (0150 131,
SVMATERLTOt10 )»
SVNBOUNDLOSSO 3,
SYNPHID (0310 1,
NRFBLO15),
SVNRFCOSCOsS 1))

JALPHA » JBETA
JCOTHL » JCOTH2 »
JCPHIZ2 » JCPHID »
JCSANG » JCTEP
JOIST » JOLONG »
JELIM JF1 ’
JH1 ’ JH2 ’

JPL ’ JPSCAT
JREFL » JRESULT,
JRRD2 » JRRDSQ »
JSITHL » JSITH2 »
JSPHIL JSPHI2 ,»
JSTEP » JSUMDST,
JTS§ ’ JUPLMIT,

JBRAC
JCPA
JCPRRD
JOELTA
JOOM
JFNPA
JHS

JR
JRHO
JRT
JSMVAL
JSPHID
JSUMSQ
JWALT

84

JCOEPHI»
JCPHI
JCPTY
JOEOM
Jory ’
JFNRA
JHT »
JPAG ’
JRY ’
JRHOT
JSDEPHI,
Js0o0
JSPT ’
Jr ’
JHCO ’

JCOTH
JCPHIY
JCSA
JOIFH
JEAH

JH

JPUML
JR2
JRN
JSITH
JSPHI
JSSANG
JTEMP
JWHOA

€5000
66000
67000
68000
69000
70000
71000
72000
73000
74000
75000
76000
Tro00
78000
79000
80000
81000
82000
83000
84000
85600
86000
87000
s8o0o00
89000
90000
91000
92000
93000
94000
95000
96000
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JRATLEE» JTAUH, JTAUHL, JTAUH?,
JX ’ JXR ’ JERRORS» JOMIN )

INTEGER

JUHB, JJHT, JNREFL, JUMAXR, JNMAXR, JIBAS1» JIRAS?.

JIRAS3, JIBASA, JIBASS, JNOH,

JICB ’ JIDUMP JJ1 ’ JKA1 ’
JrAY ’ JKAg i JLA » JLB »
JLoc ’ JLP ’ JLSR ’ JLST ’
JMAT2 JMAXCIL, JMPREG » JNAG ’
JNADP JNAQPP , JNBMAX , JNRMAXP,
JNCM ’ JNCMAX » JNCOL JNCR ’
JNCR2 JNCYE JNOEVG JNDMAX ,
JNFORM » JNGROUP, JNHIST , JNHMAX
JNLM ’ JNMAT JNMATP , JNOGO »
JNPAP JNPART , JNPHASE, JNPCOL »
JNPROB » JNRA ’ JNRFLB , JNRFLBP,

JNRMAX » JNRMAXP, JNRSTOP, JNSOREG»

JNSP ’ JNUB ’ JNWAIT K» JNRB J

REAL Q,XPRJ

FORMAT F(//7//7/"STOP / PAUSE NO, ",15))

REAL PROCEDURE INTC(ARG1)) VALUE ARG1)
INTeSIGNCARGIIXENTIERCABSCARG1))?

REAL PROCEDURE TANH(ARG1)) VALUE ARG1)
TANHe(CQeEXP(ARGIX2))=1)/(Q41))

REAL PROCEOURE MAXCARG1,ARG2)) VALUE ARG1,ARG2)
MAXe1F ARG12ARG2 THEN ARGY ELSE ARG2)

REAL PROCEDURE MINCARG1,ARG2)} VALUE ARG1,ARG?Z)
MIN¢IF ARGISARG2 THEN ARG1 ELSE ARG2)

RFEAL PROCEDURE DIMCARG1,ARG2)} VALUE ARG1,ARG2)

DIMeMAXCARG1~ARG2,0))

PROCEDURE ERROR(CARG1)) VALUE ARG1}

JIRASE
JKA2 ’
JLIBRAY,
JMATL
JNAGP
JNCB ’
JNCRY
JNOMAXP,
JNLB ’
JNPA ’
JNPCOLP,
JNRING »
JNSY ’
REAL ARGY)
REAL ARG1S

REAL ARG1,ARG23

REAL ARG1,ARG2)

REAL ARG1,ARG2)

REAL ARG1S

97000

98000

99000
100000
101000
102000
103000
104000
105000
106000
107000
108000
109000
110000
111000
112000
113000
114000
115000
116000
117000
118000
119000
120000
121000
122000
123000
124000
125000
126000
127000

126000
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BEGIN WRITE(PRINT,F,ARG1)) GO TN FINIS ENDS 129000
PROCEDURE SRRANDA(JIBASEsJRN)) 130000
INTEGER JIBASE) 131000
RFAL JRNJ 132000
REGIN INTEGER 1\, BJ 133000
A[172118) ¢ JIBASE.(30118)) 134000
Bel12835) ¢ JIBASE.L13139)) 132000
JIBASE,[12836) ¢ A+B+JIBASE) 136000

A e +0) 137000
As[21127) ¢ JIBASE.[12127 1) 138000

JRN ¢ A} 139000

JRN ¢ JRN/134217728,0) 140000

END SRRANOA) 141000
PROCECURE SRSEARCH} 142000
BEGIN 143000
INTEGER JIrJJr K} 144000
FORMAT FL23(/" BOUNDARY",13," HAS RFEN INCORRECTLY IOENTIFIEO,")Y, 145000
FL3IT(/" POINT LIES ON BOUNDARY",13), 1846000
FLAS(/" SEARCH CYCLE THROUGH REGIONS IS NOT HANDELED PROPERLY,"), 147000
FL95C(/" CANNOT FIND REGION FOR POINT WITH COORDINATES R ® ",E10,3, 148000
"s Mz ",E10,3)) 149000
LIST LIST1C¢JINCB)} 150000
LIST LIST2(JH,JR)) 151000

LABEL L5,L10,L20,L25,L30,L35,L38,L40,L%0,L80,L80,L90,.97,L100,L36,L373 152000

LSt JUNSYeO) 153000
JNLB¢JMPREG) 154000
JNUBeINRMAX S 155000
L1011 JKeUNLB) 156000
00 BEGIN 157000

JJ*SVYNBIJUK]? 158000

Jlet) 159000

D0 BEGIN 160000
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JINCBeABS(SVIBIJI»JKI])}
IF (XPRe(SVITYPECLJUNCBI=1))>0 THFN GO TO L30}
IF XPRsO THEN GO TO L25}
L20t WRITECPRINT,FL23,LIST1))
JHHOAe WHOA+1}
GO 70 L503
L2581 JXReSVCOEELJINCBI=JH}
GO TO L35}
L30s JXReSVCOEELJUNCBI=UR}
L3St IF (XPRe(JXR)I>O0 THEN wu TC L&OJ
IF XPR<O THEN GO TO L38J
WRITECPRINT,FL37,LIST1))
If JCOTH > 0 THEN GO 70 L36 3
JH ¢ JH = JOELTA J
GO TO L37
L36!
JH ¢ JH ¢ JDELTA }
L7
JREJREJDELTAXYSTITHRICPHIS
GO YO LS}
L3681 IF (XPRe(SVIBLJUI,JK1)I>»0 THEN GO TD L60)
IF XPR=0 THEN GO TO L20 ELSE GO YO LS50}
L&0t IF (XPRe(SVIBLJI»JUK)I)=0 THEN GO TD L203
IF XPR<O THEN GO TC L60J
L508 END UNTIL (JIe(JI+1))>403
JNCReJX )
GO T0 L1003
L6601t END UNTIL (JKe(JK+1))>JINUB)
IF (XPRe(JNSY))I>0 THEN GO YO L90J
IF XPR<O THEN GO TO L8O}
JNSYe1}

JNLBet)

161000
162000
163000
168000
165000
166000
167600
168000
169000
170000
171000
172000
173000
174000
175000
176000
177000
178000
179000
180000
181000
182000
183000
184000
185000
186000
187000
188000
189000
190000
191000

192000
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JNUBe¢ JMPREG)
GO TO L10J
L80! WRITECPRINT:FL8S))
JHHOA¢ JNHOA+L )
GO TO L973
L90t WRITECPRINT,FLOS»LIST2)}
JWHOA ¢ UNHOA *1 3
L9711 JUNCReO}
L100¢ END»
PROCEDURE SRDSTBDS
BEGIN
INTEGER JJrJK3
COMMENT THE FOLLOWING SUBROUTINES ARE REQUIRED:
SRSEARCH)
FORMAT FL1S(" BOUNDARY",13," HAS BEFN IDENTIFIED NCORRECTLY.™),
FL35C/" LOC s",14," 1ICB =",14," X =",E10,3," BRAC =",E10,3,
® DIST =",E1043/" H =",E10.3," R s",E10,3," COEECICB) =",E10,3»
" ITYPECICB) =",14),
FL?SC¢/" COLLISION POINT IS WITHIN A DISTANCE OF 1.1 OELTA FROM BOUNDAR™,
"Y"»14,", IT WAS MOVED DFF THE BOUNDARY,")’
LIST LISTICJICB)}
LIST LIST2CJLOC,JICB,JX»JBRAC,JDIST,JUH»JR,SVCOEELJICBI,SVITYPES
JICB1)}
LIST LISTICJUNCB)S
LABEL LS5»L20,L30,L36,L38,L39,L565L60,L80}
JNCBe0)
JJiels
JLOCe¢1053
LSt JOIST¢JOLONG}
JKeSVNBLUNCLR]S
Juel)
00 BEGIN

193000
194000
195000
196000
197000
158000
199000
200000
201000
202000
203000
204000
205000
206000
207000
2068000
209000
210000
211000
212000
213000
214000
215000
216000
217000
218000
219000
220000
221000
222000
223000
224000




89

JICBEABSISVIBLJJI»INCR))Y)
IF (XPRe(SVITYPE(JICBI=1))>0 THEN 60 TO L30J
IF XPRs0 THEN GO 70 L20J
WRITECPRINT,FL1SSLISTL))
JWHOAe JWHOA+1}
GO TO L&0}
L20% IF (ABSCJCOTHISJSMVAL)Y THEN 60 TO L60)
JXe(SVCOEELJICB)=JH)I/JCOTHS
GO TO L3993
L30t TF (ABS(JUSITH)SJSMVAL) THEN GO TO L4O}
JBRACE(SVCDEELJICB)#2=(JURXJSPHII*D)}
IF JBRACSO THEN GO T0 L6003
IF (XPRe¢({SVCOEE(JICB)=JR))>0 THEN GO YO L38)
IF XPR<0O THEN GO TO L36)
JMPREGe JNCR}
SRSEARCH}
IF (JERRORS2JWHOA) THEN GO TO L5 FLSE GO TO L80OJ
L3683 JXe(=JRXJCPHI=SQRT(JBRAC))I/JSITH}
G0 10 L3O}
L388 UXe(*JRXJCPHI+SQRT(JBRAC)I)I/JSITH}
L39s IF JIDUMPSO THEN GO "0 LS6)
WRITE(PRINT,FL55,LIST2))
L5668 IF JUXSO THEN GO YO L60)
IF (JDISTSJUX) THEN GO TO L60OJ
JDISTe X+ JDELTAS
JNCBeJICR)
JJteJu)
L6003 END UNTIL (JJUe(JJ+1)I>JK}
IF (JDIST21.1xJDELTA) THEN GO TO L8N}
WRITE(PRINT,FLTS,LISTI))
JHe JH+ JDELTAXJCOTH)

JReJR4JDELTAXJSITHXJCPHI)

225000
226000
227000
228000
229000
230000
231000
232000
233000
234000
235000
236000
237000
238000
239009
2640000
281000
242000
243000
244000
245000
246000
247000
248000
249000
250000
251000
252000
253000
254000
255000
256000
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JMPREGESVMPRLE JJ1, UNCR)!
SRSEARCH)
1F JUNCR>0 THEN GO TO L5
LAOY ENDJ
PROCEDURE SRDIFSCAS
BEGIN
INTEGER J1sJJALILS
COMMENT THE FOLLOW NG SUBROUTINES ARE REQUIREC!
SRRANDAS
FORMAT FL55C/
" THE COSINE VALUES FOR WHICH THE MIE SCATTERING PHASE FUNCTION *,
"ARE INPUT ARE INCORRECT FOR MATFRIAL",13,","))
LIST LYSTI(JUNCM)Y)
LAREL L115,L150,L170,L5,L20+0152,L60,L80}
SWITCH SWGN1e¢ 110,L150,L110,L1503
IF JREFL<O THEN GO TO LS}
JUATL&SVUREFLTL UNRB)S
GO TO SWGO1{JJAIL))
L110t UPSCATe1/6,28318)
GD T0 L8O
L150t UNCYCeSVNRFANG{JUNRB]}
J1el)
D0 BEGIN
IF (JCSA2SVRFANGIJI»JNRB)) THEN GO TO L1T0)

END UNTIL (Jle(JIs1)I>UNCYCH

L1708 JUPSCATeSVPOR[JUI=1,JINRBI+(SVPOR[JI,UNRB)=SVPOR[]=1,J NRBJIX(JCSA=

SVRFANGLJTI=1,JNRB])/(SVRFANGLJI,JUNRBI=SVRFANGIJI=1,JNRB])}
GO TU LaOJ

LS5 SRRANDACJUIRASEsJRN)J

IF CJRN>JRATLEE) THEN GO TO L20)
JPSCATe(14UCSAXJCSAIX,059483)

GO TO L8O}

257000
258000
259000
260000
261000
262000
263009
264000
265000
266090
267T00N
268000
269000
2710000
271000
272000
273000
274000
275000
276000
277000
278000
279000
280000
281000
282000
283000
284000
285000
286000
287000
288000
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L2208 JNCYCeSVNDFCOSCLJUNCM))
Jlel)
00 BEGIN
IF (JCSAXSVDIFCOSCLJIsUNCY)) THEN 6N TO LA&O3
END UNTIL (JI¢¢J1+1))>INCYCH
L5211 WRITECPRINT,FL55,L1ST1)}
JAHOA¢ JWHOA+1}
60 TN L8O
L60t IF (JIS1) THEN GO 70 LS23
JPSCATSVPDCOSIJI=15 JNCMI¢CSYPDCOSEJI» INCMI=SVPDCOSLIITI=1,INCM]IX(JCSA
SVOIFCOSTJUI=15JINCM))/CSVDIFCOSEJT»JNCHMI=SVDIFCOSEUT=15,JINCMI)}
L8Ot END}
PROCEDURE SRDETECTS
BEGIN
REAL JCOD, JSIDS  INTEGER JJsJksJLsJM» JLCS
CNAMMENT  THE FOLLOWING SUBROUTINES ARE REQUIRED!
SRRANDA» SRDSTBD, SRSEARCH» SROTFSCAS
FORMAT FL22(/" LOC ="»18," ALPHA 2",E10,3," BETA =",E10,3," DIFH =",
E1043/" RRD2 ="»E1043," RRDSQ =",E10,3," SUMSQ =",E10,3»" $SO0D 2",
£10,3/" NRING =",18," J =",78," K =",14," CPT =",E10,3»" SPT =",
£10,3/" OOM =",E10,3," CPHIN =",F10,3," SPHID =",E10,3," CPRRD =",
£10.3/" T =",E10,3»" COTH =",E10.3," TEMP 2".F10,3," SITH =",E10,3/
" CPHI ="»E10,3»" SPHI =",E10,3," H =",F10,3»" R =",E£10,3/
" RHOT ="»E10,3»" SUMDST =",E£10,3»% HT =",E10,3," OT =",F10.3/
" RN =",£10,3)»
FL27C/™ LOC =",14," LSR =", 18," N{R =",14," MATY =",18," MAT2 =",14,
" W E",E10.,3/" TS =",E10,3," RT =",E10.3," CPHI =",F10,3," R =",
E1043/" HT =",E10,3>" 0T =",£10,3," RHOT =",E10.3)»
FL257C¢/" LOC s™,18»" J =",14," LA =",18," LP =",]8," CSA =%,E£10,3,
" PSCAT =",E1043/" WAIT ="5E10,3," RHOT =",E10,3," NRING =",la,
" CPA =",E1043/" RESULT «"»F10,3»" FLUXCJsLPoLA) 2"5E10.3,

" FLUDCJ»NCR1) ="»E30,3/" NCR1 =",14," RFLUX(J) ="»E10,3»

289000
290000
291000
292000
293000
294000
295000
296000
297000
298000
299000
300000
301000
302000
3103000
304000
305000
306000
3oron0
308000
309000
315000
311000
312000
313000
314000
315000
316000
317000
318000
319000

320000
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" REFL =",E10.,3)S
LIST LIST1LJLOC,JALPHASJBETA,JUDIFH, JRRD2s» JRRDSQ,JSHMSR, SO0, INRINGS IS
JKs JCPT»JSPT,JDOM» JCPHID, JSPHIDSJCPRRD»JITSJCOTHIJTEMP, JSITHs JCPHIS
JSPHI»JHs JR JRHOT» JSUMDST» JHT»JDT» JRN)S
LIST LIST2CJULOC,JLSRsUNCRIJMATY 3 UMAT25JHs JTS»JRTSJCPHI L JR JHT,JDT,JRHOT)
]
LIST LISTICJLOC,JJUsJLAPJULP»JUCSA»JUPSCAT,INATIT,JRHOT,UNRING» JCFA, JRESULT,
SVFLUXTJLA» JLP»JJ) s SVFLUDCUNCR1,JJI» INCR1»SVRFLUXEJJ1» JREFL)S
BEGIN
LABEL L10» L25, L100» L210, L2130,
L250,L255,1L260,L280,L300}
JALPHA®JSITH2xJCPHI 2}
JRETASYSTITH2XxYSPHI 2]}
JJei)
DO BEGIN
JOIFHeSVHDI[ JJ)=JH2)
JRRD2¢JR2XSVYRD[ JJIx2)
JRRDSQeSVRDLJJIXSVRDIJJI+JR2XYR?)
JSUMSQe¢JRRDSQ+JDIFH*2)
JSODESQRT(SVRDL JJI#24(SVHOL UJI=JHS)I*2)}
JCOD&(SVHO L JJI=JHS)/JSOD)
JSID&SVRNIJY)/JSODS
JNRINGeSVNPHID(JJ]))
JKel)
DO BEGIN
L10s SRRANDACJIBAS1,»JRN))
JCPTe2xJRN=1}
SRRANDACJIBAS2» JRN) )
JSPTe2xJRN=1}
JOOMe JCPT#24YSPT#2)
{F (JDOM>1) THEN GO TO LioOJ
JDOMeSQRT(JDOM) )

321000
322000
323000
324000
j2500¢0
326000
327000
328000
329000
330000
131000
332000
333000
334000
335000
336000
337000
338000
339000
340000
341000
342000
343000
344000
345000
346000
347000
348000
349000
350000
351000
352000




JCPH10eJCPT/JD0MS
JSPHID*JSPT/JDOMS
JCPRROeJCPHIDXJRRDZS
JT¢SQRT{JSUMSQ=JCPRRD )}
IF (JT<JDMIN) THEN GO TO L2603
JCOTHeJDIFH/YT
JTEMPeSQRT(JRROSQ=JCPRRD)}
JSITHe JTEMP /TS
JLOCe90}
1F JIDUMPLO THEN GO TD (25}
WRITE(PRINT,FL22,LIST1))

L2St IFCABSCJCOTHI>JUSMVALY THFN GN TN L100}

JRHOT& JTX(SVTAULJUHT I=SVTAUTJUHB)) /(SVHVIJIHT J=SVHVIJIHB )}

GO TO L2103

L1008t JURHOT ¢ (SYTAUHDLJJI=JTAUNH2)/JCOTHI
L2101t JCSACCJALPHAX(SVROLJJIXJICPHID=JR2I+JBETAN(SVROLJJIXJSPHID)*
JCOTH2XJDIFKI/ZUT
SROIFSCA3
1F CJERRORSC<JWHOA) THEN GO TO L300}
JRESULT¢CUWATTXJPSCATXEXP(=JRHNT)II/CCINRINGIXNJT#2)}
JCPAe (JSIDX(SVRDLJJ) =JR2XJCPHID)I/JTI+(JCOTHXICOD)}
JLed s
DO REGIN

IF (SVCIPALJLISJCPA) THEN GO TO L2303

END UNTIL (JLe(JL+1))>JINPA}
L2301 JLAeJLS

JLP ¢ UNREFLS
SVFLUXCJLA»JLP» JJYESVFLUXEJLA» JLP» JJI4JRESULTS
SVFLUD[JUNCR2,JJ)eSVFLUNTJUNCR2,JJ]+JRESULTS
1F JREFLSO THEN GO TD (2553
SVRFLUXLJJYeSVRFLUXEJJI*JRESULTS

L2551 JLOCe110)

353000
354000
355000
356000
357000
358000
359009
360000
361000
362000
363000
164000
365000
366000
367000
368000
369000
370000
371000
372000
373000
374000
375000
37eCoO0
377000
378000
379000
380000
381000
382000
383009

384000
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JHe 1)
00 BEGIN
IF CSVINCOLCJMI2JUNCOL?Y THEN GO TO L2S0)
END UNTIL (JMe(JUM¢1))>INPCOLS
L2500t JLCeJM)
SUAF UXTJLCrJJ) ¢ SYAFLUXTULCH»JJISJRESULTS
1F JIDUMPSO THEN GO TO L2603
WRITECPRINT,FL257,L1IST3)}
L260t END UNTIL (JKe(JUK¢1))I>INRING)
END UNTIL CJJeCJUJ+1)I>INDMAXS
GO T0 L300)
L2680t JUWHOA¢JUWHOA+1)
L300t ENO ENDJ
PROCEOURE SRANSWER)
BEGIN
REAL ARRAY SVIIREF[O0:125)3
REAL JFGROUP, JFNHMAX) INTEGER J1sJJsJKsJMsJM )
INTEGER 0OX1)
FORMAT FL110C* RADIATION RESEARCH ASSOCIATES OLITE® PROBLEM",110),
FL120C/" HISTORY TERMINATION COUNTERS."),
FLi30C/™ ", 19,
" HISTORIES WERE TERMINATED WHEN THE COLLISION NUMBER EXCEEDED"™»16»
""/110,
" HISTORIES WERE TERMINATED BY THE REGION IMPORTANCE PARAMETERS.®/
110," HISTORIES WERE TERMINATED ARY MINIMUM WEIGHY CUTOFF,.™ /110,
" HISTORIES WERE TERMINATED AFTER MAXIMUM NUMBER NF REFLECTIONS., "),
FL13S (/" %519
" COLLISIONS OCCURRED,"),
FL150¢/
" PARTICLES TERMINATED IN EACH REGION BY REGION IMPORTANCE PARAM™,
"ETERS.")
FLi60¢/

385000
386000
387000
388000
389000
390000
391000
392000
393000
394000
395000
396000
397000
398000
399000
400000
401000
402000
403000
404000
405000
406000
407000
408000
409000
410000
411000
412000
413000
414000
415000

416000
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" REGION HISTORIES REGION HISTORIES

"N HISTORIES™/

v TERMINATED TERMINATE

" TERMINATED"™I»
FLITOL™ ™5 18,190,110,195110,195110,10)»

FL190C/
" SCATTERZID LIGHT INTENSITY VERSUS

PREFLECTIONS FROM SURFACE 1™),

FL200(" SOURCE HEIGHT K=",E10,3+".

€E19,3,»™ RD=,",E10.1,01)>»

FL210C"™ ANGLE™,X27,"NUMBER OF REFLECTID

FL250(™ (COSINE)",18,06(X9,12))>

FL262(" (COSINE) TOTAL™)»

FL26A(™ ", X23,"TOTAL"),

FL266C™ ™sX38,"TOTAL")»

FL26BC™ ™sXA5,"TOTAL"™),

FL2TOC(™ "»X56,"TOTAL"),

FL272C" ™o X6T»"TOTAL"™) -

FL27A(™ "»XTB8,"TOTAL")>»

FL2BOC™ "™sR7,8,X1,7E31¢4)>»

FL3IOOC/™ TOTAL "»7E11.8),

FLASOC/
" SCATTERED LIGHT
"SCATTER™),»

FL&60C¢/" REGION "sX3I0L"OETELTOR™)Y,

TLABS(/" 0i"3>»

01 297"

FLASSC/"

FLSOSC/" 01 0?

FLS1S(/" 01 0?

FL525¢/" 01 02

FL53S(/

L 1 02

REGION HISTORIES REGIO™,

D TERMINATED

ANGLE AND NUMBER OF ",
DETECTOR COORDINATES

HDs"™,

NS™)»

INTENSITY VERSUS REGION OF =,

03"

03 oa"),

03 04 0%")»
(k] 04 o8 -,

417000
418000
619000
420000
6421000
822560
423000
423000
425000
626000
427000
428000
429000
430000
431000
432900
233000
434000
435000
436000
437000
438000
439000
440000
241002
622000
443000
444000
435000
446000
447000

448000
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. 08%),

FLSAaS(/
" 01 0?2 03 04 0s
" 06 S

FLS60(" *»12,X327TE11,4),
FLS80C/" TOTAL "»TE11.4),

FL6OSC/" 08",
FL61S(/" 08 no%"l),
FLé2S(/" o8 09 10%9»

",

FLOBO(™ LIGHT SCATTERED FROM REFLECTION SURFACES Tn EACH DETECTOR."),

FL690C(/* OETECTOR™»13,", REFLECTED FLUX 2",£10,3))
LIST LISTIC(JUNPROB))
LIST L1ST14 (JNOGN)S

LIST LIST2CJMAXCOL » INCMAXS UNRSTOP, JNWAIT, JNMAXR® 5

LIST LISTI(FOR DX1ey STEP 1 UNTIL JUNRMAX DN [DX1,SVNRICOCCX1)))}
LIST LISTACJUHS,SVADEJJI,SVROLJGY)S

LIST LISTE(FOR OX1¢JUKA1 STEP ¢ UNTIL JKA2 DO SVIIREFLOX11))

LIST LISTOC(SVCIPALJUNILFOR DXieUKAY STEP 1 UNTIL JKA2 DO SVFLUXE
NLTY D SWNND Y

LIST LISTT(FOR OX1e¢JKAL STEP 1 UNTIL JKA2 00 SVTFLUXIDX1,JJ1)}
LIST LISTOCSVNREGLJTI),FOR OX1¢1 STEP 1 UNTIL JUNFORM DO SVFLUDCJI,
DX11))

LISY LIST10CFOR DX1e1 ZTEP 1 UNTIL JUNTORM DO SVFLURCDX1))}

LIST LIST11(SVNREGILJUI)»FOR DX1¢8 STEP 1 UNTIL JUNFORM DO SVFLUDC
JI1:0%13))

LIST LISTI2(FOR DX1¢8 STEP 1 UNTIL JUNFDRM 00 SVFLUR(COX11)}

LIST LIST13CJI-SVYRFLUXIJI))}

BEGIN

LABEL L18C,L185,L240,L261,L263,L265,L267,L269,L271,L273,L275,L430%
L5¢0-L880,L460,1,5005L510,1.520,{530,L540,L550,L600,L6i0,L620,L650,
L6705

SWITCN SWCO1eL261,L263,L265,L267,L269,L271,L273,L275)

449000
450000
451000
452000
453000
454000
455000
456000
457000
458000
459000
440000
461000
4620090
463000
464000
465000
466000
8467000
468000
469000
470000
471000
472000
473000
AT4000
475000
476000
477000
478000
479000
480000
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SWITCH SKGD2¢L480,L4890,L5005L510,L5205L.530,L540,L600,L610,L620}
JFNHMAX e JNHMAX S
JFGROUP¢ JNGROUP S
JJet)
DD BEGIN

JLSTeUMAXRe Y}

Jivls

DO BEGIN

JKe1}
DD BEGIN
SVFLUXCUK» JIsJJle SVFLUXE UK, JT0JJY/JFNHMAXS
SVFLUXCJK» JLSTaJJU)e SVFLUXIJUK,JILSTaJJT¢ SVFLUXIUKSJIT»JJ)S
SVTFLUXEJI»JJUYeSVTIFLUXEJT»JJISSVFLUXTIKRJT»JJ]S
END UNTIL CJUKe(JK41))>UNPA}
SVIFLUXTJILST»JdJIeSVIFLUXIJULST»JJI+SVIFLUXIJISJIY)
SVIIREF[JIYeJI=1)
END UNTIL (JleCJI+1))>JUMAXR)
JMel)}
D0 BEGIN
SVFLUDLJIMJJIeSVFLUDC UM JJI/JUFNHMAXS
SVFLURCJJIeSVFLURLJSJI4SVFLUDL UM, JJIS
END UNTIL (JMe(JM+1))>INRMAX)

SVRFLUXCJJIeSVRFLUXTIJJY/JFAHMAXS

END UNTIL (JJe(JJ+1)I>INDHAXS
COMMENT SUSRDUTINE RESULTS
WRITECPRINT(PAGE))}
WRITEC(PRINTSFL110,L18T1))
WRITECPRINTSFL120)$
WRITECPRINT,FL130,LIST2))

WRITE (PRINT,FL135:LIST14)}

IF JNRSTOPSO THEN GO TO L1803
WRITEC(PRINT,FL1%90))

481000
482000
483000
484000
485000
486000
487000
488000
489000
490000
491000
492000
493000
494000
495000
496000
497000
498000
499006
800000
501600
502000
503000
504000
505000
506000
507000
508000
509000
510000
512000

512600
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WRITECPRINT,FL160)} 513000
WRITEC(PRINT,FL170,LIST3)) 514000
L1808 JJel) 515000
00 BEGIN 516000
vKA2¢03 517000
JKA3eO) 518000
L1858 WRITECPRINTCPAGE))S 519000
WRITE(PRINT,FL1105LISTY); 520000
HRITECPRINT,FL190)} 521000
ARITECPRINT,FL200,L15T4)) 522000
WRITECPRINT,FL210)) 523000
JKAfe KA1 524000
JKA2¢JKAL146) 525000
IF (JKA2SJMAXR) THEN GO TO L2403 526000
JKA3et) 527000
JKA2¢IMAXRS 528000
IF CJUKAI>JMAXR) THEN GO TO L2613 529000
L2401 WRITECPRINT,FL250,LISTS5)) 530000
IF JKA3SO THEN GO TO L275) 531000
JKA2«JKA2+1} 532000
JKAQe JKA2=)KAL+1) 533000
GO TO SWGOirJUKAQR)S 534000
L261t WRITECPRINT,FL262)} 535000
GO TO L2753 536000
L2633 WRITECPRINT,FL264)) 537000
GO TO L2753 5368000
L2658 WRITE(PRINT,FL266)) 539000
GO TO L2759 540000
L26Ts WRITECPRINT,FL268)3 541000
GO TO L2753 542000
L2691 MRITECPRINT,FL270)3 543000

GO TO L2753 544090




L2713 WRITECPRINT,FL272)3
GO TO0 L2753
L273t WRITE(PRINT,FL274)3
L2751 UNel
DO BEGIN
WRITE(PRINT,FL280»LISTA)}
END UNTIL (JUNe(JUN+1))>JNPAS
WRITECPRINT,FL300,LIST?)}
IF JKA3SO THEN GO 7O (185!
END UNTIL (JJeCJJe1))>INDMAYXS
IF (JUNDMAX>?) THEN GO TO La30S
JNFORMe UNDMA XS
GO TO L&Ga03
L430t UNFDRMe7}
L4a0t WRITECPRINTIPAGE))}
WNRITECPRINT,FL110,LIST1)S
WRITE(PRINT»FLASO)}
WNRITECPRINT,FLAG60)3
GO YO SWGD2(JUNFORMI}
L4880t WRITE(PRINT,FLAG8B5))
GD 7O LSS0
L490t WRITE(PRINT,FLAE93)}
GO TO0 L5503
LS0Ct WRITEC(PRINT,F|.505)3
GO TO L5503
L5108 “RITECPRINT,FLS1S))
GN TD L5503
LS20% WRITECPRINT,FLS25)3
GO TD LS50
LS30¢ WRITE(PRINT,FLS35))
GO TO LS5%03

.50t WRITE(PRINT,FLSa5)}
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545000
546000
547000
548000
549000
550000
551000
552000
553000
554000
555000
556000
557000
558000
559000
560000
561000
562000
563000
564000
565000
566000
367000
568000
569000
570000
571000
572000
573000
574000
575000

576000
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L5501 Jlel)

00 BEGIN
WRITECPRINT,FLS560,LISTG))

END UNTIL (JIeCJI+1))>INRMAX)

WRITECPRINT,FL580,L18T10)}

IF (JNDMAXSJUNFORM) THEN GO TO L6703

JNFORMe JNDMAX)

60 TO Laal)

L6000t WRITE(PRINT,FL605))

60 TO L6SOS

L&10t WRITEC(PRINT,FLA15))

60 TO L6%0)

L&20t WRITE(PRINT,FL625))

L6501 Jlels

00 BEGIN
WRITE(PRINT,FLS60,LIST11)
END UNTIL (JIe(JI+1))I>INRMAX)

WRITECPRINT,FL5B80,LIST12)}

L6701 WRITECPRINTIPAGE))S

WRITEC(PRINT,FLS80))

J1e1)

DO BEGIN
WRITECPRINT,FL690,LIST13))
END UNTIL (JI«(JI+1))>INDMAXS

END ENDJ

PRNCEDURE SRAVRAGE)

BEGIN

INTEGER DX1,JI,JJsJK »JINDX 3}

REAL JFPART»JFGROUPJ

FORMAT FL110C"™ ", X29,"FLUXES FOR DEVIATION GROUP®™»13,".")»

FL120C/™ COLLISIONS®",X30,"DETECTOR™),

FL1aS(C/" 01"

577000
578000
579000
580000
581000
582000
583000
584000
585000
586000
587000
588000
589000
590000
591000
$92000
593000
594000
595000
5946000
597000
598000
599000
600000
601000
602000
603000
604000
605000
606000
07000

608000
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FL1S5(/" 01 02%)»
FL165(/" 01 0? 03"),
FL175C/" 01 02 03 04”3,
FL18S(/" 01 02 03 0a
FL195C/
" 01 0? 03 0a 05
» 06")»
FLL205(C/
o 01 0? 03 04 05
" 06 or"),

FL220¢" "»12,X3,7E11.8),
FL230C/" TOTAL "sT7E11.8),

FL265¢/" 08")»
FL275¢/" 08 09")>»
FL285C(/" 08 09 107),

FL320C/" BASE FOR RANDOM NUMBRER GENFRATOR 1S"»113),
FLGOO (/™ ™sX11>»
* SCATTERED INTENSITIES VERSUS OFTECTOR ANO COLLISION NUMBER."),
FLA50 (™ "»X11,
" INTENSITY OEVIATIONS VERSUS DFTECTOR AND COLLISION NUMBER.")J
LIST LISTI(JINDEVG))
LIST LIST2C(SVINCOLLJUI)»FOR DX1¢1 STFP 1 UNTIL JUNFORM DO SVAFLUXI
JI,0x11%)
Lic7 LISTIC(FOR DXx1¢3y STEP 1 UNTIL JUNFORM DO SVSTFLUXIDX11))}
LIST LISTA(SVINCOLLJIISFOR OX1¢8 STFP { UNTIL JNDMAX DO SVAFLUXI
JI»0X11))
LIST LISTSC(FOR DX1¢8 STEP 1 UNTIL JNDMAX DO SVSTFLUX[DX11)}
LIST LISTSCJIBASE)S
LAREL L125,L130,L180,L150,L160,L170,L180,L190,L200,L210,L260,L270,
L?80,L290,L310, L115» L8310, LA4SO}
SWITCH SWGD1¢L140,L150,L160,L170,L1A0,L190,L2003

SWNITCH SWGD2¢L260,L270,L280)

05")»

",

609000
610000
611000
612000
613000
614000
615000
616000
617000
£18000
619000
620000
621000
622000
623000
6248000
625000
626000
627000
628000
629000
630000
631000
632000
633000
634000
635000
636000
637000
638000
639000

680000
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JNDEVGEJUNDEVG+L)

JINDX ¢ 0 J

JFPARTe UNPART)

Juel)

JFGROUP ¢ JUNGROUP 3

00 BEGIN

SVSTFLUX[JJUe0S

Jied)

0D BEGIN

SVAFLUXTJI»JJIeSVAFLUXEJT»JJI/JFPART)

SVSAFLUXTJTI»JJ)eSVSAFLUXTJT»JJT¢SVAFLUXTIJT»JID

SVSQFLUXCJUTI»JJ)eSVSQFLUXTUI»JJI+SVAFLUXIJTI»JJ) 22}

SVSTFLUXIJJI&SVSTFLUXTJJISVAFLUNEJIL»UIY)

END UNTIL (JIeCJUI+1))>INPCOLS

SVFFLUXCJUJIeSVFFLUXTJJY+SVSTFLUX[JJIS

SVOVFLUXTJJ)eSVOVFLUXTJJI+SVSTFLUXEJJI*Z)

END

UNTIL (JJe(JJ+1)I>JINDMAX)

WRITE(PRINTIPAGE] )

WRITECPRINT,FL110,LIST1))

L1151

WRITEC(PRINT,FL120))

IF C(JNDMAX>T) THEN GO TO L12%)

JNFORMe JNDMAX S

G0 TO
L1251
L1301
L140¢
GO YO
L1501
G0 TO
L160¢
G0 YO

L1708

L1309}

JNFORMe7}

GO TO SWGD1(JNFORM])
WRITEC(PRINT,FL185))
L210)
WRITE(PRINT,FL155))
L2107
WRITECPRINT,FL16%))
L210)
WRITEC(PRINT,FL175))

641000
6420090
643000
644000
645000
646000
647000
648000
649000
650000
651000
652000
653000
654000
655000
654000
657000
658000
659000
660000
661000
662000
663000
664000
665000
666000
667000
668000
669000
670000
671000
672000




G0 YO L2103
L1180t WRITE(PRINT,FL185))
GO TO0 L210J
L190t WRITE(PRINT,FL195))
GO TO L210)
L2008 WRITEC(PRINT,FL205))
L2108t Jlels
D0 BEGIN
WRITE(PRINT,FL220,L15T2))
END UNTIL (JIe(ul+1))>JINPCOLS
WRITECPRINT,FL230,L1IST3))
16 (UNDMAXSJINFORM) THEN GO TO L3t0s
JNFORMe UNDMAX=JNFORM}
WRITE(PRINTIPAGE))!
WNRITE(PRINT,FL110,LIST1)}
WRITE(PRINT,FL120))
GO TO SWGOPLJUNFORM)J
L7601 WRITE(PRINT,FL265))
60 TO L2903
L270t WRITE(PRINT,FL275)}
60 TO0 L290)
L280t WRITE(PRINT,FL285)}
L2901t Jlels
DO BEGIN
WRITE(PRINT,FL220,L15Ta)}
END UNTIL (JIe(JI+1)I>INPCOLS
WRITE(PRINT»FL230,LISTS))
L3101t WRITE(PRINT,FL320,LISTA)}
NNLSY
DO BEGIN
Jle1}
DO BEGIN
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673000
674000
675000
676000
477000
678000
679000
«80000
681000
682000
683000
684000
685000
686000
687000
688000
689000
690000
691000
692000
693000
694000
695000
696000
697000
698000
699000
700000
701C00
702000
703000

7064000
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SVAFLUXTJUI»JJYe0S
END UNTIL (JIeCJI+1))>JUNPCOL END UNTIL (JJeCJJ+1))>INDMAX}
IF (JUNHIST<JINHMAX) THEN GO TO LAaS03
IF (XPRe(JINDX))>) THEN GO TO LASO}
IF XPR<O THEN GO TO LA410S
JINDXe=q}
JJels
DO BEGIN
Jlels
D0 BEGIN
SVAFLUXCUT»JJYeSVSAFLUXEJTSJJY/JFGROUPS
END UNTIL (J1e(UI+1))>INPCOLS
SVSTFLUXTJJYeSVFFLUXTEJUJI/JFGROUP)
END UNTIL CJJeCJJ+1))>INDMAXS
WRITE(PRINTCPAGE))}
WRITECPRINT»FLA00))
GO TO L115)
Lat0d JINDXe1)
JJels
DO BEGIN
Jlel)
DO BEGIN
SVAFLUX [JUlsJJ)eSQRTCCSVSOFLUXIJT»JJI/JFGROUP#2)=(SVSAFLUXC
J1»JJ1)e2/(JFGROUP#3) )}

END UNTIL (JIe(UI+1))>JNPCOL)

SVSTFLUXEJJI¢SORTCCSVDVFLUXTIJJI/JIFGROUP#2)=¢SVFFLUXTJJIw2/

JFGROUP*3)))

END UNTIL (JJe(JJ+1)7>INDMAXS
WRITEC(PRINT(PAGE)))
WRITEC(PRINT,FLAS0))

GO 10 L11S)
Lasos  ENDJ

705000
706000
707000
708000
109000
710000
711000
712000
713000
714000
715000
716000
717000
718000
719000
720000
721000
722000
723000
724000
725000
7126000
727000
728000
729000
730000
731000
732000
733000
734000
735000

736000
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PROCEDURE SRANGLE ¢
BEGIN
INTEGER Ju»JI 3
COMMENY THE FOLLOWING SUBROUTINES ARE REQUIRED!
SRRANDAJ
FORMAT FL15(/" NO ANGLE PROBABILITY COULD RE FOUND GREATER THAN",E10,3),
FL34¢/" INCORRECT SUBSCRIPT FOR ANGLE PROBABILITY.")J
LIST LISTH(JRN)}
LABEL L20,L35,L80,L45,L50}
JI+13
DO BEGIN
SRRANDA(JIBASA, JRN)}
JJets
D0 BEGIN
IF (SVPAGLJJI2JRN) THEN GO TO L20J
END UNTIL (JJe(JJ+1))>INAG)
WRITE(PRINT,FL15,L18T1)3
JWHOAC JWHOA+ L3
G0 TO L50J
L20s IF (JJ>1) THEN GO TO L1353
WRITE(PRINT,FL38)}
JWHOAC JWHOA+1)
GO TO LSOJ
L353 SRRANDA(JUIBASS,JRN)J
SVSANGCJT)eSVCANGLJIJ*1)=URNX(SVCANG(JJ=1]1=SVCANGEJYJ)))
IF (XPRe¢(JNADP))>0 THEN GO TO L40}
IF XPR<O THEN GO TO LASJ
JPUMteSVPAGLJJ=1]}
SVWEIGHTIJI e (1/7C(SVPAGLJIII=JP UML) Ix(SVCANGLJI=1]=SVCANGLEUUT)/(SVCANGI]
1=SVCANGIJUNAG)) )
GO TO L50J
L8Os SVWEIGHT(JI)eSVWAGIJIJUY}

737090
738000
739000
720000
741000
762000
7463000
768000
765000
786000
767000
768000
729000
750000
751000
752000
753000
754000
755000
756000
757000
758000
759000
760000
761000
762000
763000
764000
765000
766000
767000

768000
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GO TO LS9}
L&St SVWEIGHT([_ 1lets
LS50t ENDO UNTIL (JIe(JI®1))I>JNPART)
ENDJ
PROCEDURE SRPATHL)
BEGIN
INTEGER JJ3 REAL ADJUST )
CNMMENT THE FOLLOWING SUBROUTINES ARE REQUIREOD!
SRRANDAS
FORMAT FL130C/" LOC =",14," 1 =",14," JHR =",148," JHT =%, ]14," RN s%,
S1,E10,3/" RHD ="»81,E£10,3»" COTH =", S1,E10.3,™ TAUM] =",S81,E10.3,
" TAUM2 =%,S1,E10.3/" PL =",S1,E10.3»" K2 =",S51,E10,3)}
LIST LISTICJILOC»JJrJIHBr JUKTHJRNSJRHO» JCOTH JTAUHL» JTAUKH2:JPL,JH2)S
LABEL L30,L50,L70,L100,L105,L180,L60,L1130,0L25)
SRRANOA(CJIRAS?2,JRN)}
JLOC¢25)
JPLeO}
IF CABSCJUCOTH) € JSMVAL) THEN GO TO L2S 3
1F JCOTH>C THEN GO TO L30J
L2551 JRHMO ¢ =LN(JRN) )
GO TO0 L5909}
L3Nt JUPLMIT ¢ (SVTAUCLJUNOH) = JUTAUMHL) /7 JCOTH 3
ADJUST ¢ 1 = EXP(=JUPLMIT) )
JRHD ¢ = N(1 =~ JRN x ADJUST) 3
JWAIT ¢ UWAIT x ADJUST )
LS50 JTAUM2¢JTAUHL+JRHOXJCOTHS
IF (JTAUM2>0) THEN GO TO L6603
JTAUN2¢SVTAUL1Y)
JH2e¢=JDLONG)
JUKBe1}
JUHT+23
GO TO L105)

769000
770000
Trioen
772000
Triooo
774000
75000
176000
777000
rrscoo
779000
780000
781000
782000
783000
784000
185000
786000
787000
788000
789000
790000
791000
792002
793000
794000
795000
796000
797000
798000
799000
$00000
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L&Ot JJel)
0N BEGIN
IF CJUTAUH2<SVTAULJJI) THEN GO TO L7035
END UNTIL (JJe{JJ+1))>JINDHS
JH2¢ JOLONG)
JUHB®JUNOH=1}
JUHTEJUNOH}
GO TO L1053}
L70: JJHReJJ=1}
JUHTeJJS
IF (ABSCJCOTH)>JUSMVAL) THEN GO TO L10OJ
JH2¢ JH}
JPLJRHO/CC(SVTAULJJIHTI=SVTAULJJIHBI) ZCSVHVIJJUHTI=SVHVIJJIHB]) )}
GO 70 L110}
L1008 JH2¢SVHVIJJHB ¢+ (SVHVIJUHT 1=SVHVIJJHBYIx(JTAUH2=SVTAUTJIJHA]) /(
SVTAULJJHTI=SVTAUL JJHBI)S
L1058 JPL€CJH2=JH12/JCOTH)
L110t IF JIDUMPSO THEN GO TO L1403
WRITECPRINTAFL130.,L1IST1))
L1aCs  ENDJ
PROCEDURE SRINITALJ
BEGIN
INTEGER JJ»r»JIsJKsJUN }
JJei)
D0 BEGIH
JLBeJNPCOL+1)
Jiet)
00 BEGIN
SVSAFLUX[JI»JJ)en)
SVSQFLUXTJUL»JJ)e0}
SVIFLUXT J1,JJ)e0)

JKe1}

801000
8020006
203000
804000
R0S000
806000
807000
808000
f09000
810000
811000
R12000
813000
814000
815000
816000
817000
818000
819000
820000
821000
822000
823000
824000
825000
826000
827000
828000
829000
830000
8310060

832000
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DO BEGIN
SVFLUXTJUKs JI»JS1e0)
END UNTIL (JKe(JKe1)I>JINPAS
END UNTIL (JleCul+1))I>JILR}
JNei)
00 BEGIN
SVFLUDCJN»JJ)*0)
END UNTIL CUNeCJUN+1))>INRMAYS
SVRFLUXTJJ]e0)
SVFFLUXIJJ]e0)
SVOVFLUXTJJYeO}
SVFLUR[JJIe0)
END UNTIL (JJeCJJ+1))I>INDMAXS
JMAXCOL ¢ 0}
JNWAIT ¢ 03
JNOGOD ¢ 03
J1 ¢ 13}
DO BEGIN
SVNRICOCLJI) « 0 3
END UNTILCJIeCJI®1))>UNRMAXS
ENDS
PROCEDURE SRREFLCTS
BEGIN
REAL JOENOM} INTEGER JIsJJallLl
COMMENT THEC FOLLOWING SUBROUTINES ARE REQUIRED:
SRRANDA}
FORMAY FL35C/" REFLECTION ANGLE DISTRIBUTION FOR BOUNDARY™,13,
* IS IN ERROR,")}
LIST LIST1(JUNRB)}
LABEL L10,L1%,L20,L33,L40,L60,L70,LA0,L100"
SWITCH SWGD1¢L10,L20,L3i5,L20)
SARRANDACJIBASE, JRN) )

833000
834000
835000
836000
837000
838000
839000
840000
841000
842000
843000
844000
845000
846000
847000
848000
849000
850000
851000
852000
853000
854000
855000
856000
857000
858000
859000
860000
861000
862000
863000
864000
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JNRBeJUNCRS
JJAILeSVUREFLTLJINRB)}
GD TO SWGO1lJJAILYS
L10s JCOTHI€JURNS
GO 10 L703
L151 JUCOTH1e¢=JRN}
GO TO L703
L201 JUNRACSVNRFCOSLUNRB)}
JFENRA«JINRAS
J1el)
DO BEGIN
JFIeJl1s
SVPRFLTIJI)eJFI/JFNRAS
IF (JRNSSVPRFLTIJI1) THEN GO TO L40)
END UNTIL (JIle(JUl+1))>UNRA}
L1338 WRITE(PRINT,FL3SsLIST1)3
JWHOA€ JWHOA+1)
Gn TO L100)
L80! IF (XPRe(JI=1))>0 THEN GO TO LAOJ
IF XPR<¢0 THWEN GO TO L33}
JCOTHI€1 4+ CIRN/SVPRFLTIJINI(SVRFLCOSTIUI»JUNRRY=1))
GN T0 L70¢
LA0S JCOTHIeSVRFLCOSEJUI=1,UNRBIS((JRN=SVPRFLTIJUI=1))/(SVPRFLTLJI])=
SVPRFLTCJI=1)))x(SVRFLCOS{JI,JINRBI=~SVRFLCOSLJI=1»JUNRB))S
L7708 USITH1¢SQRT(1=JCOTH1#2)}
LROt SRRANDA(JIBAS1+JRN)}
JSPTe2x RN=13
SRRANDACJIRAS3, JRN) )
JCPTe2xJRN=1}
JDENOMe JCPT#24JSPT# 2}
IF C(JDENOM>1Y THEN GO TO L680J

JNENOMeSQRT(UDENDM) S

865000
866000
BeTONO
848000
869000
870000
871000
872009
873000
874000
875000
876000
877000
878000
879000
880000
881000
882000
883000
834000
885000
856000
887000
ags00n0
88900N
690000
891000
892000
893000
892900
895000

296000
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JCPHI1¢JCPT/JDENDOM)

JSPHI1&JSPT JDENOMS

L1038 END.

PROCEDURE SRSCTANG)

BEGIN

REAL JCDPHI, JSDPHI} INTEGER JI,JUNPASE

COMMENT THE FOLLOWING SUBROUTINES ARE REQUIREO!

SRREFLCT» SRRANDAJ
FORMAT FL8N(/™ THE PHASE ANGLE PROBABILITIES FOR MATERIAL"™,I3,

" ARE INCORRECT.")»
FL139C/" LNC s%,18," NPHASE =", 18, NCM =",1a," REFL =",E10.2»

® CSANG =2",E10.3/% SSANG =",E10,3," CTEP =",E10,3," STEP =9,£10,3,
® DEOM =",E10,3," COPHI =",E10,3/" SOPHI 2",E£1043," COTH2 =",E10,3»

" SITH2 2",21043," SOEPHI =",E10.3/" COEPHT =", E10.3," (PHI2 =",

€10,3," SPHI2 =",E10.3," COTHY =",E10,3/" SITH! 8":E10,3,

" CPHI1 =2",£1043," SPHI1 =",E10,3," RN =%,E10,3))

LIST LISTICJUNCM))

LIST LIST2(JLOC, INPHASE, UNCM,JREFL, JCSANG» JSSAM=, JCTEP,»JSTEP s JOEOM,
JCOPHI, JSOPHI»JCOTH2,JSTITH2,JSDEPHT,JCREPHT ,JCPHI2,JSPHI2,»JCOTHI,
JSITH1,JCPHI1,»JSPHIT1»JRN))

~ABEL L5,010,L50,L90,L110,L120,1130,L137,01403

IF JREFLSO THEN GO TO LSS

SHREFLCT)

GO TO L1371

LSt SRRANDA(CJIBASA» JRN)S

17 (JRN> JRATLEE) THEN GO TO (50

L10t SRRANOA(JILASS,JRY))

JCSANGe 1 =2xJRN)

SRRANDACJIBASE,»JRN)S

IF C(JRNS,S) THEN GO TO L120)

SRRANDA(JIRASY».JRN))

IF (JRN>JCSANGXJCSANGY THEN GO TO L10 ELSE GD TO L1209

897000
898000
899000
900000
901000
902000
9C3000
904000
905000
906000
907000
908000
909000
910000
911000
912000
913000
914000
915000
916000
917000
918000
919000
920000
921000
922000
923000
924000
925000
9260060
y2T7000
928000
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L508 SRRANDACJIBAS2,JRN)! 929000
JNPASESSYNPHANG( JNCH)S 930000
JFNPAe UNPASES 931000
Jlel) 932000
0n BEGIN 9313000
JFleJls 934000
SVPFANGIJI)eJF1/JFNPA} 935000
IF (JRNSSVPFANGIJI)) THEN GO T0 LoO3 936000
END UNTIL C(JIeCJUl+1))I>JINPASES 937000
WRITECPRINT,FLBO,LISTY)S 938000
JWHCAC JWHDA+Y} 939000
GO TO L1403 940000
L90s IF C(JFI»1) THEN 6T TD L1103 941000
JCSANG*1+(JRN/SVPFANGIJI)IXCSVPHANGEJI»UNCHI=1)} 942000
GO TO L1203 943000
L1310t JCSANGESVPHANG(JI =1, NCMI+CCIRN=SVPFANGIJUI=11)/C(SVPFANG[ U] )= 944000
SVPFANGIJI=1)))x(SVPHANGIJI»UNCM)=SVPHANGIJI=1,JUNCM])} 945000
L1201 JSSANGeSQRT(1=JCSANGXJCSANG)} 944000
L1301 SRRANDACJIBAS3I,JRN)} 947000
JCTEP+1=2xJRN} 948001
SRRANDACJIRASA, JRN)} 949000
JSTEPe1=2x RN} 950000
JOEOMe JCTEP# 24 STEP#2) 951000
IF (JDEOM>1) THEN GO TO L1309 982000
JOEOMeSQRT(JDEDOM)S 953000
JCOFHIeYCTEP/JDEOM} 954000
JSDPHIeJSTEP/JDEDMS 955000
IF JSITH2 < JSMVAL THEN BEGIN JCOTHY ¢ JCSANGXJCOTH2 956000
JSITHY & JSSANG} 957000
JCPHI1 & JCODPHI} 958000
JSPHIL ¢ JSDPHI} 959000

END ELSE REGIN 960000
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JCOTHL e UCOTH2X JCSANG+JISITH2X JSSANGX JEDPHT )
JSITH1¢SQRT(1=JCOTHIXJCOTHL)}
JSDEPHT ¢ (USSANG®JSOPHID/JUSITHI)
JCDEPHI ¢ (JCSANG=JCOTHIXJCOTHR)/(JSITHIXJSITHR)S
JCPHI1 ¢ JCPHI2uJCDEPHI=JSPHI2xJSDEPHT )
JSPHI1¢JSPHI2XJCOEPHI®JCPHIZ2XUSREPHT S
END}
L1137t JCOTH2¢JCOTHIS
JSITH2¢JUSITHY)
JCPHI2¢ JCPHILS
JSPHI2¢JSPHI}
JLNCeBO}
IF JIDUMPSO THEN GO TO L1480}
WRITECPRINT»FL139,LIST2)}
L140t END}
PROCEDURE SRDREAM)
BEGIN
INTEGER JJ» JJ23 REAL JvD3
COMMENT THE FOLLOWING SUBROUTINES ARE REQUIRED?
SRDSTBD, SRSEARCH}

FORMAT FL11(" HS IS GREATER THAN HV(NOH),

FL230C" RADIATION RESEARCH ASSOCIATES =LITE= PROBLEM™»110),

F1.280C¢/" CIRECTY BEAM LIGHT INTENSITIES™//
" DETECTOR DIRECT INTENSITY™Y,
FL250C/™ ™»16,X8,E11.8)3
LIST LIST1CJUNPROB)I
LIST LIST2¢JJ,SVOBFLUXTIJJIY}
LABEL L3»0L100,1L21051300,L280)
JJ2e2s
0D BEGIN
IF CJHSSSVHVLJJ2)) THEN GO T0 L33
END URTIL (JJ2eCJJ241))> NONH}

961008
962000
963000
964000
965000
966000
967000
968000
969000
970000
971000
972000
973000
974000
975000
976000
977000
978000
979000
980000
981000
982000
983000
984000
985000
986000
987000
88000
989000
990000
991000
992000
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WRITECPRINT,FL11)3
6O TO L3003
L3t JJHBeJJ2=1}
JUHT¢JJ2}
JUe1s
D0 BEGIN
JVOESVHDLJJI=JHS)
JT¢SQRT(JVO#*2+SVRO(JJI*2)}
JCOTHeJVD/ UTS
IF (ABSCJCOTH)>JSMVAL) TREN GO 70 L100}
JRHOTeJTX(SVTAULJURTI=SVTAUL JJUHBII/(SVHVIJJHTI=SVHVIJJHB))}
GO TO L2103
L100t JRHOT ¢ (SVTAUHDCJJI=JTAUH )/JCOTHS
L210t SVOBFLUX[JJIeSVDBSSTJUJIXEXP(=JRHOTY/YT2}
ENO UNTIL (JJeCUJ+1))I>INDMAXS
WRITECPRINTIPAGE))S
WRITECPRINT,FL230,LIST1)}
WRITE(PRINT,FL240)}
JJets
00 BEGIN
WRITE(PRINT,FL250,L1ST2)3
ENO UNTIL (JJeCJJ+1))I>INDMAXS
WRITE(PRINTIPAGE))S
L2800t JWHOA®JUWHOA+1}
L300t  END?
PROCEDURE SRLCHICK)
REGIN
INTEGER  JI1,JINAG,JINPA>JINPCNL,»JINRF1,JINRF2,JINRF, JJCHECH» JUCHECK
JUs INRF 1, JNRF2» JNRF 3, UNRF,UNAG1,» UNPAL»UNPCOLY 3
FORMAT FL25(" THE NUMBER OF REFLECTION BOUNDRIES",13,
" EXCEEDS THE LIAIT OF S ALLOWED",",DATA CHECK CONTINUES.os"))

FL&S(™ THE NUMBER OF OETECTQORS™,i3,"™ EXCEENS THE LIMIT OF 50 ALLOWED™,

993000

994000

995000

996000

997000

998000

999000
1000000
1001000
1002000
1v03000
1004000
1005000
1006000
1007000
1008000
1009000
1010000
1011000
1012000
1013000
1014000
1015000
1016000
1017000
1018000
1019000
1020000
10210090
10622000
1023000

1024000
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".DATA CHECK CONTINUES,es™)s
FLAS(™ THE NUMBER OF MATERTALS",13," EXCEEQOS THE LIMIT OF 10 ALLOWEO",
"+0ATA CHECK CONTINUES..s%)»
FL85(™ THE NUMBER OF PRINT COLLISIONS",13,
" EXCEEDS THE LIMIT OF 248 ALLOWED"»",DATA CHECK CONTINUES«s.")»
FL10SC(™ THME NUMBER OF PRINT ANGLES®™,13,
" EXCEEDS THE LIMIT OF 25 ALLOWED"»",DATA CHECK CONTINUES«ss"™)»
FL125(¢("™ THE NUMBER 0F 3SOURCE ANGLES™»13»
" EXCEEDS THE LIMIT OF 37 ALLDWED",",0ATA CHECK CONTINUES.. ™))
FL14S(™ THE NUMBER OF REGIDNS™,14,® EXCEEDS THE LTIMIT OF 59 ALLOWED"™,
"+0ATA CHECK CONTINUES,ee"™)»
FL165("™ TME NUMBER OF BOUNDRIES™,la,
" EXCEEDS THE LIMIT OF 50 ALLOWEO™»".0ATA CHECKX CONTINUES,.e")»
FL18G(™ COSINE SOURCE ANGLES MUSY ARE INPUT IN OESCENOING ORDER™,
".DATA CHECK CONTINUES.,e™)»
FL215(™ CDSINE PRINT ANGLES MUST BRE INPUT IN DESCENDING ORDER™»
"+DATA CHECK “ONTINUES,s.")»
FL235(¢(" REFLECTION ANGLES MUST RE INPUT IN DESCENOING OROER™,
".DATA CHECK CONTINUESsse™)s
FL270(™ REFLECTION COSINES MUST BE INPUT IN DESCENDING OROER™,
".DATA CHECK CONTINUES:ss™)»
FLIIS(™ OIFFERENTIAL COSINES MUST RE INPUT IN OESCENDING ORDER™,
"oDATA CHECK CONTINUESsse™)»
FL3ISS(™ PHASE ANGLES MUST BE INPUT IN DESCENDING NROER™,
"+0ATA CHECK CONTINUES«qss")»
FL385(" ANGLE PROBABILITIES MUST BE INPUT IN ASCENDING ORDER"™,
",DATA CHECK CONTINUES.se")»
FL&1S(" INPUT NUMBER OF COLLISSION MUST BE IN ASCENDING OROER™»
",0ATA CHECK CONTINUES,se"™)>»
FL&3ISC(™ "»™ THERE ARE A TOTAL OF",15,™ INPUT OATA ERRQORS"™///
“TAKE PROBLEM OFF COMPUTER AND CNRRECT ERRORS., BETTER LUCK NEXT =,

"TIME"™),

1025000
1026009
1027000
1028000
1029000
1030000
1031000
1032000
1033000
1034000
1035000
1036000
1037000
1038000
1039000
$040000
1041000
1042000
1043000
10648000
1045000
1046000
1047000
1048000
1049000
1050000
1055000
1052000
1053000
1054000
1055000

1056000
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FLASSC¢™ INPUT DATA SEEMS “0 RE ALLRIGHT. EXECUTION CONTINUES.")} 1057000
LIST LIST1CJNRFLB)} 1058000
LIST LIST2CJUNDMAX)S 1059000
LIST LISTICJINMAT)) 1060000
LIST LISTA(JNPCOL)) 1061000
LIST LISTSCJUNPA)S 1062000
LIST LISTECJUNAG)) 1046:.000
LIST LIST7CJNRMAX)) 1064000
LIST LIST8CJNBMAX)]} 1065000
LIST LISTOCJJCHECK)) 1066000
LABEL L30,L50,L70,L90,1.1105L130,L150,L1705L2006,1220,L240,L280,1300» 10647000
1320,L360,L370,L390,L820,{050} 1008000
JJUCHECKe0) 1069000
IF CJUNRFLBS5) THEN GO TO L30} 1070000
NRITECPRINT,FL25,LIST1)} 1071000
JJUCHECKeJJCHECK+1) 1072000
L30t IF (JUNDMAXS10) THEN GO TO (S0 1073060
WRITECPRINT,FLAS,LIST2)) 1074000
JUCHECKeJJCHECK+1) 10750060
L5083 IF (JNMATS10) THEN GO TO L70) 1076000
WRITE(PRINTS,FLAS,LIST3)) 1077000
JUCHECK ¢ JJCHECK+13 1078000
L70t IF (JNPCOLS24) THEN GO TOD L90} 1079000
WRITE(PRINT,FL85,LISTA)) 1080000
JJCHECKe JJCHECK+1) 1081000
L90s IF (JUNPAS25) THEN GO TO L110} 1082000
WRITECPRINT,FL105,LISTS)) 1083000
JJUCHECK ¢ JCHECK+1) 1084000
L1108 IF C(JUNAGS37) THEN GO To L13us 1085000
WRITECPRINT,FL125,L1IST6)} 1086000
JJUCHECK®¢ JJCHECK+1) 1087000

L1308 IF C(JNRMAXSS50) THEN GO TO L1S%A3 1088000




116

WRITECPRINT FL145,L1IS8T7))
JUCHECK ¢ JJCHECK+13
L1508 IF C(JUNBMAXSSO) THEN GO TO L1703
WRITECPRINT,FL165,L1ST8))
JUCHECK ¢ JUCHECK+1)
JNAGI+JUNAG=1)
L1708 JJels
00 BEGIN
IF (SVCANGLJJUI2SVCANGTUJU+1]) THEN GO TO L200)
WRITECPRINT,FL180))
JUCHECK*®JJUCHECK+1 )
L2008 END UNTIL C(JQU#CJUJ+1))>JINAGY?
JNPAL¢JNPA=1}
JJels
00 BEGIN
IF (SVCIPACJJI2SVCIPALJJ+1]) THEN GO TO L2203
WRITECPRINT,FL215))
JJCHECK¢ JJCHECK+1 )
L2208 END UNTIL (JUeCJJU+1))>INPAS
IF JNRFLBSO THEN GD TO L300)
JIte1)
00 BEGIN
JNRF¢SVNRFANG(JI1)=1)
JJel)
00 BEGIN
IF CSVRFANGCJJAJI1I2SVRFANGEJJ+1,J11)) THEN GO TO L240)
WRITEC(PRINT,FL235))
JUCHECK® JJCHECK+1)
L2400t END UNTIL (JJe(JJ+1))>INRF)
END UNTIL (JI1#(J1141))>UNRFLB)
Ji11ey)
DO BEGIN

1089000
1090000
1091000
1092000
1093000
1094000
1095000
1096000
1097000
1098000
1099000
1100000
1101000
1102000
1103000
1104000
1105000
1106200
1107000
1108000
1109000
1110000
1111000
1112000
1113000
1114000
1115000
1116000
1117000
1118000
1119000
1120000
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JNRF1¢SUNRFCOStJTI1)=1)
JJue1)
00 BEGIN
IF (SVRFLCOSLJJ,JI1I2SVRFLCOSEJU+1,JT1)) THEN GO YO L280)
WRITEC(PRINT,FL270))
JJCHECK ¢ JJCHECK+1)
L2801 END UNTIL (JJeC(JJ*1))I>INRF1)
END UNTIL (JI1e(JI1¢1))>JNRFLR)
L3008 JIlel)
00 BEGIN
IF (SVRAYLEE[JI1)=1) THEN GO TO (370}
JNRF2e¢SYNDFCOSCJUT1)=1)
JJe1)
00 BEGIN
IF (SVNIFCOSLJJ,JT1)25VDIFCOSLJI+1,JT1)) THEN G0 TO L320)
WRITECPRINT,FL315))
JUCHECK* JUCHECK#1)
L3208 END UNTIL (JJe(JJ+1)I>INRF2)
JNRF3I¢SVNPHANGLJIT1) =1}
JJe1)
00 BEGIN
IF (SVPHANGIJJs»JT1J2SVPHANGCJJ+1,JI1)) THEN GO TO L360)
WRITECPRINT»FL355))
JUCHECK e JUCHECK+ 1)
L3601 END UNTIL (JJe(JJ+1))>INRFI)
L3708 END UNTIL (JI1eCJI141))>INMAT)
JNAGLeUNAG=1)
JJe1)
00 BEGIN
IF (SVPAGLJJISSVPAGIJJ+1]) THEN GO TO L390)
WRITECPRINT,FL385),

JUCHECK e JCHECH+1 )

1121000

1122000
1123000
1124000
1125000
1126000
1127000
1128000
1129000
1130000
1131000
1132000
1123000
1134000
1135000
1136000
1137000
1138000
1139000
1140000
1141000
1182000
1143000
1164000
1145000
1146000
1147000
1148000
1189060
1150000
1151000

1152000
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L390t END UNTIL (JJeCIJ*1)I)>INAGY?S 1153000
JNPCOL1¢JNPCOL=13 1154000
JJets 1155000
DD BEGIN 1156000

IF (SVINCOLLJJISSVINCOLLIJU*1)) THFN GO TO L8203 1157000

WRITECPRINT,FLA15)} 1158000

JUCHECKe JUCHECK+13 1159000

L&20t END UNTIL (JJe(JJu+1))>INPCOLYS 1160000
IF JJUCHECKSO THEN GO TO LaSO3 1161000
WRITEC(PRINTIPAGE]))S 1162000
WRITE(PRINT,FLRIS,LISTS)S 1163000
ERRCR(0)} 1164000
La50t WRITE(PRINT,FLA55)3 1165000

ENDS 1166000
PROCEDURE SRMAIN} 1167000
BEGIN 1168000
INTEGER JUAIL, JJ23 1169000
REAL JFRACT) 1170000
COMMENT THE FOLLOWING SUBROUTINES ARE REQUIRED? 1171000

SRINITAL, SRSEARCH» SRAVRAGE, SRANSWER, SRANGLE, SRPATHL, SRDSTBD, 1172000

SRRANDA, SROETECT, SRSCTANG) 1173000
FORMAT FL11C(" HS IS GREATER THAN HV(NDH), ") 1174000
FL6C/® CANNOT LOCATE REGION CONTAINING SOURCE PARTICLE.")» 1175000

FL76C/" LOC =",148," NPART s%,Ja," NSP s",la," NHIST ®",16," NCR =%, 1174000

14," NCOL s=",14/" MY s",£10,3," R1 s",E10,3," COTH1 =",E10,3, 1177000
* SITHL =",E1043/" CPHI1 ®",E10,3," SPHIL s"sE10,3»" NWAIT =", 11768000
£10,3)» 1179000

FLO6C/™ LOC =",18," NCR s",14," NCM sm,[3," R 8",F10.,3," H S",F10,3/ 1180000

" COTH v",E10,3," SITH 8",E10.,3," CIPH s",E10.3," SPHI =%,\10.,3), 1181000
FL106C/™ A NEGATIVE OR 2ERD PATH LENGTH WAS GENERATED» PL3"»E1043)» 1182000
FL136(/" PROGRAM FAILED TO CALCULATE NISTANCE TO A BOUNDARY.™), 1183000

FLIA2C/™ LOC =", 34»" NCR s",J4," NCB 2",14," T s",E10.3»" SUMDST =%, 1184000
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€10.3/% 0IST =™, E10,3," RHOT =", E10,3," DT s",E10,3," HT =",E10.¥/ 1135000

®" RHD =", E10.3," NCM s",14," NLM s",14), 1186000
FILIAGTC/" LOC =™, 14," NCM s™, 18,7 NLM s",14," H =", £10,3," TS =n, 1187000
C1043/7" RT s™,E10,3»" CPHI s"5€10.3," R =",E10,3),» 11880C0

FLI177C/™ CANNOT FIND REGION CONTAINING PARTICLE CONRODINATES, HKs"™»E10.3» 1189060

" Rs",E10.3), 1190000
FL264(/™ LOC =™»18," NCR1 s")l4," NCR2 =%,l4," OIST =",£10,3, 1191000
* DT =",E10,3/% T =", E10,3," SUMDST =",E10,3," H2 =",E10.3» 1192000
" TS =" E10.3/" RT =", E10.3," CPHI2 =%,£10.3»" R2 =",E10.3» 1193000

" SPHI2 2",E10.3/" COTH2 s",E10,3»" SITH2 =",f10,3»" NCOL ®%,]4)} 1194000

LIST LISTICJILOC, INPARTS>INSP»UNHISTSUNCRYINCOL»JHL» JR1»JCOTHLILJUSITHE, 1195000

JCPHI1» JSPHI1,JWALITY) 1196000
LIST LIST2CJLOC,»INCRyINCMp IR, JH, JCOTHI JSITH, JCPHI S JSPHI D) 1197000
LIST LISTI(JPL)I 1198000

LIST LISTACJLOC, UNCRyJINCB, UT»JSURDET, JUISTH JRHOTHJDT» JHT» JRHO, gNCM, gNLM) 1199000

} 1200000
LIST LISTSCJLOC-UNCM, UNLMsJH»JTS»JRT,JCPHISUR)S 1201000
LIST LISTAZJHNJR)S 1202000
LIST LISTTCINLM)) 1203C00

LIST LISTHCJILOCHINCRI»JINCR2»JDISTSUNTHUTHJSUMDST»JUN2,JTS2JRTHJCPHIZSJR2, 1204000

JSPHI2, JCOTH2,JSTTH2,JNCOL)S 1205000
BEGIN 1206000
LABEL L7»L10,L60,L70,L80,L100,L110,L120,L130,L140,L144,L150,L161, :207000
L3» L8» L1600, 1208000

L165,L166,L170,L180,L310,L188,L2» L250,L 260,268, 1209000

L320,L340,L3502 1210000
SWITCH SWGO1e¢L16S»L165,L1615L161) 1211900
SNPARTeJNHMAX DIV JNGROUP} 1212000
JNSPeUNPARY 1) 1213000
JNHISTe0} 1214000
JNDEVGe0) 1215000

SRINITALY 1216000
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JMPRE e JNSOREG)
JWHOACO)
JHeJHS)
JReO}
JJy2e2)
D0 BEGIN
IF (XPRe¢(JHS=SVHV{JUJ2)))u0 THEN GN TO L2}
IF XPR<O THEN GO TO L3’
END UNTIL (JJ2¢(JU241))>JNON)
WRITE(PRINT,FLI1))

G0 7O L3503

L3t JTAUHeSVTAULJJ2=1)+(SVTAULJJ2)=SVTAULJI2=1])x(JHS=SVHVIJJ2=1))/¢C

SVHVIJJ2)=SVHVIUJ2=11))

GO TO L8}

L2t JTAUHeSVTAUTSJ2)S

L8t JERRORSe¢JWHOA)

SRSEARCH}

IF (JERRORS<JWHGA) THEN GO TO L3409
IF CINCRaJNSOREG) THEN GO TO L7
WRITE(PRINT,F(6))

GO TO L3503

L7t JREFLeO)

L10t IF (XPRe(JNPART=JNSP))>0 THEN GO TO L703
IF XPR<O THEN GO TO L603

SRAVRAGE}

IF (JUNHIST<JUNHMAX) THEN GO TO L60O)
SRANSHWER)

GO TO L3509

L60t SRANGLE)D

IF (JERRORS<JWHOA) THEN GO TO L340}
JNSPeO})

L7708 JUNHISTeJNHIST*+{S

1217000
1218000
1219000
1220000
1221000
1222000
1223000
1224000
1225000
1226000
1227000
1228000
1229000
1230000
1231000
1232000
1233000
1234000
1235000
1234000
1237000
1238000
1239000
1240000
1241000
1242009
1243000
1284000
1245000
1246000
1247000
1248000
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JNREFLe1S

JLOCe10}

JTAUH2¢JTAUN)

JNSPeUNSP+1)

JH1eJHS)

JR1¢0}

JNCRe UNSOREG)
JCOTHI¢SVSANGL UNSP]}
JSITH1¢SQRT(1=JCTHIxJCOTHL) )
JCPHI1e¢1}

JSPHI1¢0}
JWAITESYNETIGHTEUNSP S
JNCOLet)

IF JIDUMPSO THEN GO TO L80OJ
WRITE(PRINT,FLTS,LIST1))
L8Ot JReJRY)

JLOCe203

JTAUHLI¢JTAUNZ)

JHeJH1)

JREFL¢03

JCOTHeJCNTHL)

JSITHeUSITHL)

JCPHI#JCPHIL)

JSPHI¢JSPHIL)

JNCR1&JUNCR)

JNCMeSVYMATT UNCR]S

1IF JIDUMPSO THEN GO TO L100)
WRITE(PRINT,FL96,L1IS5T2))
L100s SRPATHLJ

IF (JERRORS<JWHOA) THEN GO TO L340}
IF JPL>0 THEN GO TO L110)
WRITE(PRINT,FL106,L18T3))

1289000
1250000
1251000
1252000
1253000
1254000
1255000
1256000
1257000
1258200
1259000
1260000
1261000
1262000
1263000
1264000
1265000
1266000
1267000
1268000
1269000
1270000
1271000
1272000
1273000
1274000
1275000
1276000
1277000
1278000
1279000

1280000
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JWHGACJWHNASL )
GO TO L3407
L1101 JTeUPL)
JRHOTe0)
L1201 JDTe0)
JSUMDSTe0}
JHTEJUH}
L130t SRDSTAD}
IF (JERRORS<JWHOA) THEN GO TO L3403
IF JUNCB20 THEN GO TO L14Cj
WRITECPRINT,FL136))
GO 70 L3507
L1408 JSUMDSTe SUMDST+UDIST?
JLOCe50)
IF JIDUMPSO THEN GO TO L1443
WRITECPRINT,FL142,L15T4))
L1484t IF (JSUMDST2JT) THEN G0N TO L2%0)
JNCMeSVMATIJUNCR])
JHeJH+JCOTHRIDIST)
JTS¢UDTISTXUSITH)
JRTESARTCURXJRJTSXJTS+2XJRXJTSXJCPHI) S
IF JRT < JSMVAL THEN BEGIN UCPHI ¢ | 3 JSPHI ¢ 0 3 END ELSE BEGIN
JCPHI«CJTS+ 'RxJCPHI)/JRTS
JSPHI¢JRXJISPHI/JRT)
END3
JReJRT}
JNLMeJNCM}
J1.0Ces03
IF JIDUMPSO THEN GO TO L1503
WRITECPRINT,FL14T,LIST5)}
L1508 IF CSVNROUNDLJUNCB)20 THEN GO TO L1703

JH2¢ JH=2x JDELTAXJCOTH)

1281000
1282000
1283000
1284000
1285000
1286000
1267000
1288000
1289000
1290000
1291000
1292000
1293000
1294000
1295000
1296000
1297000
1298000
1299000
1300000
1301000
1302000
1303000
1304000
1305000
1306000
1307000
1308000
1309000
1310000
1311000
1312000
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JR2¢JR=2xJOELTAXJSTITHXJCPHI S 1313000
IF CJUNCB#1) THEH GO TO L1600 1214000
JNREFL ¢ UNREFL ¢ 1 1315000
IF CJNREFL=JMAXRS1) THEN GO TO L1600} 1316000
JNMAXRe JNMAXR+ 1} 1317C00
GO TO L10J 1318000
L16008s JREFLe1) 1319000
JNRBeJUNCBS 1320000
JUAILESVJIREFLTCINRBY) 1321000
GN TO SWGOI1CJJAILY) 1322000
L1618 JCOTH2e=1) 1323000
GO TO0 L1665 1324000
L1651 JCOTHRe1) 1325000
L1668 JSITHYe0) 1326000
JCPHI2e¢1) 1327000
JSPH12¢0) 1328000
JWAITeWATITXSVALBEDOCUNCB )} 1329000
GO TO L2603 1330000
L170t JMPRECeSVMPRIJJL1sINCRYS 1331000
SRSEARCH} 1332000
1F (JERRDRS<JWHDA) THEN GO TO L3403 13313000
IF JNCR>0 THEN GO TO L180) 1334000
WRITE(PRINT,FLIT?7,LISTE)) 1335000
GO TO L3508 1336000
L1R0t JUNCR2eJNCR) 1337000

1F (SVEMPLJUNCR2]2SVEMPLJUNCRI ) THEN GO TO LinaJ 1338000
SRRANDA(JIBASS» JRN)) 1339000
IF CJRN>(SVEMPLUNCR2)I/SVEMPLUNCRII))Y THEN GO TO L3103 1340000
JWATTeJWATTX(SVEMPIJUNCRYJ/SVEMPLUNCR2])) 1341000
GO TO L1868} 1342000
L3108 SVNRICOLJUNCR2)¢SVNRICOLJUNCR2])+1) 1343000
JNRSTOP¢JNRSTOP+1) 1342000

-um..m’ — - - - —— ) . — - | -




124

GO T0 L10}
L1188t JOTeJOTHJUDIST)
JNCHeSYMATLUN"1)}
GO YO L1303
L2503 JOISTeyT=JoT)
JH2¢JH+JCOTHXJOIST)
JTISeJOISTXJISITHI
JRT¢SQRT(JURXJR4JTSXJTS¢2XJRX JTSXJCPH] )}
IF JRT < JSMVAL THEN BEGIN JCPHI?¢ 1 3JSPHI2¢ 0 3 END ELSE BEGIN
JCPHI2¢ (UTS+JRXJCPHI)I/JRTS
JSPHI2¢JURXJSPHI/JRT}
ENDS
JR2¢JRT}
JCOTH2¢JCOTH}
JSITH2¢JSITH)
JFRACT¢(JH2=SYHVEJJHBY) F(SVHVIJJHT JeSVHVLJJHR])}
JRATLEE¢SVRAYRCLJJHBI¢(SVRAYRE JJHT 1=SVRAYRC JUNB) )< JFRACTS
SVCRATIOCUNCM)eSVSCATRIJUUHBI¢(SVSCATREJJHTI=SVSCATR[ JUHBIIXJFRACTS
JWAITCUNATITXSYVCRATIOCJUNCMI)
L2608 UNCR2&¢JNCR}
JLOCeT70)
IF JIOUMPSO THEN GO TO L2686}
WRITEC(PRINT,FL264,L15T8)3
L2688 SROETECTS
IF (JERRDRS<JWHOA) THEN GO T0 L340}
JNCOL&JUNCOL+1)
IF CINCOLSJNCMAX) THEN GO TO L3203
JMAXCOLeJMAXCOL ¢}
JNOGO¢Ji'0GOe1)
GO Y0 L10}
L3208 UNOGO ¢JNOGOD ¢ 1}
SRSCTANG)

1345000
1346000
1347000
1348000
1349000
1350000
1351000
1352000
1353000
1354000
1355000
1356000
1357000
1358000
1359000
1360000
1361000
1362000
1363000
1364000
1365000
1366000
1367000
1368000
1369000
1370000
1371000
1372000
1373000
1374000
1375000
1376000
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I¥ (JERRORS<JYWHOA) THEN GO T0 L340}
JR1¢JR23
JH1€JH2}
JNCReJUNCR2}
IF CJWAIT>JNCO) THEN GO TO LAGS
JNWATTEJNNATT+13
GO TO L10)J
L380: IF (JWHDA>JELIM) THEN GC TO L350)
JFRRORS ¢ JWHOAS
G TO L1103
L3S0t END ENDJ
PROCEDURE MAINPRO}
BEGIN
INTEGER JI1rJ12,J013,J018,JICHECK,JJATLIJLIST»JLIS2,»1,43
INTEGER DX1,DXx2}
COMMENT THE FOLLOWING SUBROUTINES ARE REQUIRFD!
SRCHECK» SRMAIN, SRDBEAM}
FORMAT FL10(5110),
FL110(2110,4R10,.,48)»
FL130(6R10,8),
FL1T0C4R10.8),
FL210¢2110,R10.8),
FL230C315sR5.2,815),
FL310(2R10,8,110,R10,4),
FL330(C/" SVHDIJ) IS GREATER THAN SVNVIJUNOH) FOR J =",14a»
"""
FL3SO (/%12"518,"J=", 18, "TAUKDIT)=2",S51,E10.3),
FL310C6110)»
FLS10C(R10.8),»
FLB10C6T10)»
FL9O0SC/
® THE NUMBER OF HISTORIES WAS NOT EQUALLY DIVISIBLE BY

THE NUMB®™,

1377000
1378000
1379000
1380000
1381000
1382000
1283000
1384000
1385000
1386000
1387000
1388000
1389000
1390000
1391000
1392000
1393000
1394000
1395000
1396000
1397000
1398000
1399000
1400000
1401000
1802000
1403000
1404000
1405000
1806000
1407000

1408000

e = e




"ER OF DEVIATION GROUPS,"/"

16),

THE NUMBER 0OF HISVARIES WaS

FLO20C/" INPUT NUMBER OF MATERIALS DOES NOT AGREE WITH NMAT, "),

FL950C/" INPUT NUMBER OF BOUNOARIES DOES NOT AGREE WITH NBMAX,"),

FL980OC/™ INPUT NUMBER OF REGIONS ONFS NOT AGREE WITH NRMAX."),

FL1010C/" INPUT NUMBER OF DETECTORS DOES NCT AGREE WITH NDMAX,"),

FL1040C/" INPUT NUMBER OF PRINT COLLISIONS DOES NOT AGREE WITH NPCOL.")»

FL1070C/" INPUT NUMBER OF PRINT CDSTNES ODES NOT AGREE WITH NPA«"),

FL2000¢/

" INPUT NUMRER OF REFLECTION BOUNDARIES ODES NOT AGREE WITH NRFL"™,

*B.")»

FL2030(/"™ INPUT SOURCE ANALE OPTION DOES NOT AGREE WITH NAOP,"),

FL2060C/" INPUT NUMBER OF SOURCE ANGLES DOES NDT AGREE WITH NAG.")}

LIST LISTICJLIBRAY»JI1»J12,J0135J18)3

LIST LIST21 (FOR DX1¢1 STEP 1 UNTIL JUNDH DO [SVHVINX1),SVTAULOX1),

SVSCATA[DOX1]», SVRAYRIOX1)))}

LIST LIST2C(SVNDFCOSCJI1)»SYNPHANGLUT1)»SVSIGNOTLJT1)»SVRAYLEECJT1)sSVAL

JI1)»SVCRATIOCLJIN)))
LIST LISTI(FOR DXyey
LIST LISTACFOR DX1ef
LIST LISTS(FOR DXieg
LIST LIST6C(FDR DX1e¢y

DX1)»SVCOEECLDX1)1))
LIST LIST7(FOR DOX1e¢}

OX1),SVEMPLOX11},FOR

0X2,0X1))1)3
LIST LISTB(FDR DX1ej

DX1),SVOKSSIDX11))}

STEP 1 UNTIL
STEP 1 UNTIL
STEP 1 UNTIL
STEP 1 UNTIL

STEP 1 UNTIL
DX2¢1 STEP 1

STEP 1 UNTIL

JLIS1 DD SVOIFCOSCOX1»J11))3
JLISY DO SvVPOCOSrOX1,J11))3
JL1S2 DD SVPHANGCDX1,J11)))
JI1 DO [SVNBOUNDCDX1)eSVITYPEL

JI12 DO [SVNREGCDX1),SVNBLDXilsSVMATL
UNTIL & DD (SVIBCDX2,0X1),SVMPR(

JI1 DD [SVHDIDX1),SVROLDX1),SVNPHIDC

LIST LISTOCFOR Dx1e1 STEP 1 UNTIL JI1 DD SVINCOLCOX1))}

LIST LISTI0CFOR DX1e3l STEP 1 UNTIL JI12 DO SVCIPALDX1])}

LIST LIST11(SVALBEDDI

JI11)s

LIST LIST12(FOR Ox1el STEP 1 UNTIL JI13 DU SVRFANGCDX1,J111)}

RESET TO"»

1409000
1610000
1411000
1412000
14§3000
1414000
1415000
1416000
1417000
1418000
1419000
1420000
1421000
1822000
1423000
18424000
1425000
18426000
1427000
1428000
14729000
1430000
1431000
1432000
1433000
1434000
1435000
1436000
1437000
1438000
1439000
1440000
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LISY LIST13(FOR DX1e¢i STEP 1 UNTIL JI3 00 SVPORIOX1,0111))

LIST LIST14(FOR DX1el STEP 1 UNTIL J14 OO0 SVRFLCOSCDX1,J11))3

LIST LISTISCFOR OX1el STEP 1 UNTIL Jl2 DO SVCANGI(OX1))}

LIST LISTI6CFOR OX1+1 STEP 1 UNTIL J12 00 SVPAGIDX1)))

LIST LISTI7(FOR DX1e¢l STEP 1 UNTIL J12 00 SVWAGIDX1)))

LIST LISTI8CJHS» JOLONGS JDELTA»JSMVAL»JNCO,JELIM, JDMIN)S

LIST LISTI9CINHMAX » JNGROU{/» JINRMAX s JNBMAX, INCMAX s JNNMAX» JNPA, JNPCOL,
JNAOP , JNAGS JNRFLB» UNMAT, INSOREG» JMAXR, JIBASE»JIBAS1,JIBAS2,JIRASY,
JIBASa, JIBASS))

LIST LIST20CJNHMAX)S

LIST LIST23 (I, J» SVTAUHDII)) 3

LIST LIST22(1))

LABEL L5,L100,L200,0L300,L400,L500,.%20,L600,L7005LR00,L900,L9085L930,

LSA,LSAAsL150,L170,L190,L506,L507,L.508,:320,L300,1.850,

L960,L990,L1020,11050,.1080,L2010,L2080,L2070,L20A7,13000)

SWITCH SWGD1¢_800,L700,L.600,L.500,L400,L300,L200,L100,L850,.900,1L3000}
SWITCH SWGD2¢L5,L520,L5,0L520}

JNMATPe0}

JNBMAXPeO}

JNRMAXP¢O}

JNRFLBP¢0)

JNOMAXPeO3

JNPCOLPeO)

JNPAPeO}

JNAGPe O}

LSASREAD(OAT»10,ABCC*))LLSAAYS WRITE C(CARD,10,ABCC*))3 GO TO L5A)}
LSAASREWINDC(CARD)) CLOSE(DAT,RELEASE))

L5% REAODCCARD,FL10,LISTI)CFINIS))

JNDGOeO}

GO TO SWGDI1[JLIBRAY))

L1008 JUNMATPe INMATP+1)

SVMATERL{JNMATP)eJIN)

1441000
1842000
1443000
1444000
14485000
1448000
1447000
1448000
1449000
1450000
1451000
1452000
1453000
1454000
1455000
1456000
1857060
1458000
1459000
1460000
1461C00
1462000
1443000
14643500
1465000
1466000
1867000
1468000
1469000
1470000
14871000
1472000

T e e T R 4 = =) —
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lets 1473000

D0 BEGIN 1474000

IF SVMATERLUTIJZSVMATERL[JUNMATP) THEN 1475000

%0 70 L1503 1476000

IF I#INMATP THEN GO TO L1703 1477000

L1501 END UNTIL (IeCI¢1))> UNMATPS 1478000
GO T0 L1903 1479000

L1701 JNMATPe JUNMATP=%} : 1480000
L190s READ C(CARD,» FL110, LIST2)) 16481000
JLIS1¢SVNDFCOSTJUIL]S 1082000
JLIS2¢SVNPHANGLJI1]) 1483000
IF CSVRAYLEELJI1)21) THEN GO TO LS) 1484000
READCCARD,FL130,LIST3)S 1485000
READCCARD,FL130,LISTA)S 1486000
READCCARD,FL130,LIST5)} 1487000
GO 70 L5) 1488000
1.200¢ JUNBMAXPeJI1) 1489000
JNRMAXPeJI12) 1690000
READCCARD,FL210,LIST6)} 1491000
READCCARD,FL230,LIST?)} 1892000
GO TO LSs 1493000
L300t JUNDMAXPeJIt} 1494000
READCCARD,FL310,L1ISTE)} 1495000
GO YO LS) 1496000
L2008t JUNPCOLPeJItS 1697000
JNPAPe¢JI2} 1498000
READCCARD,FLA10,LIST9)S 1499000
RFADCCARD,FL130,LIST10)) 1500000
GO TO LS) 1501000
L500t JNRFLBPe NRELBP+1} 1502000
SVJREFLTLJUI1)eJI2) 1503000
NRFBIJUNRFLBPIeJIYS 1504C00

o ————————ir o ‘—.‘—.ﬂ = . o o =5, c——e=ond
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Iel) 1505000

D0 BEGIN 1506000

IF NRFBLI)JANRFBLJUNNFLBP) THEN 1507000

G0 T0 L5075 1508000

IF I4JNRFLBP THEN GO TO L506) 1509000<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>